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ȼȼȿȾȿɇɂȿ 
Ɉɩɬɢɦɢɡɚɰɢɹ ɬɟɩɥɨɫɛɟɪɟɝɚɸɳɢɯ ɪɟɲɟɧɢɣ ɹɜɥɹɟɬɫɹ ɧɟɨɬɴɟɦɥɟɦɨɣ 
ɱɚɫɬɶɸ ɜ ɫɨɜɪɟɦɟɧɧɨɦ ɞɨɦɨɫɬɪɨɟɧɢɢ. ɉɪɢ ɩɪɚɜɢɥɶɧɨɦ ɩɪɢɦɟɧɟɧɢɢ ɬɚɤɢɯ 
ɪɟɲɟɧɢɣ ɫɭɳɟɫɬɜɟɧɧɨ ɭɦɟɧɶɲɚɸɬɫɹ ɡɚɬɪɚɬɵ ɧɚ ɤɨɦɦɭɧɚɥɶɧɵɟ ɭɫɥɭɝɢ, 
ɫɬɚɧɨɜɢɬɫɹ ɥɭɱɲɟ ɷɤɨɥɨɝɢɱɟɫɤɚɹ ɫɢɬɭɚɰɢɹ. 
Ⱦɚɧɧɚɹ ɬɟɦɚ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɦɚɥɨɷɬɚɠɧɵɯ 
ɡɞɚɧɢɣ ɧɟ ɬɟɪɹɟɬ ɫɜɨɟɣ ɚɤɬɭɚɥɶɧɨɫɬɢ, ɬ.ɤ. ɞɥɹ ɧɚɫɟɥɟɧɢɹ ɹɜɥɹɟɬɫɹ 
ɫɭɳɟɫɬɜɟɧɧɵɦ ɭɦɟɧɶɲɟɧɢɟɦ ɡɚɬɪɚɬ ɧɚ ɤɨɦɦɭɧɚɥɶɧɵɟ ɪɚɫɯɨɞɵ, ɞɥɹ ɧɚɲɟɣ 
ɫɬɪɚɧɵ ɷɬɨ ɤɨɥɨɫɫɚɥɶɧɚɹ ɷɤɨɧɨɦɢɹ ɪɟɫɭɪɫɨɜ, ɚ ɬɚɤɠɟ ɭɜɟɥɢɱɟɧɢɟ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɞɥɹ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɨɛɫɬɚɧɨɜɤɢ 
ɦɨɠɟɬ ɫɬɚɬɶ ɫɭɳɟɫɬɜɟɧɧɵɦ ɭɦɟɧɶɲɟɧɢɟɦ ɜɵɛɪɨɫɨɜ ɩɚɪɧɢɤɨɜɵɯ ɝɚɡɨɜ ɜ 
ɚɬɦɨɫɮɟɪɭ. 
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1Ⱥɪɯɢɬɟɤɬɭɪɧɨ ɫɬɪɨɢɬɟɥɶɧɵɣ ɪɚɡɞɟɥ 
 
1.1 Хɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɚɣɨɧɚ ɢ ɩɥɨɳɚɞɤɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
ɍɱɚɫɬɨɤ, ɝɞɟ ɧɚɯɨɞɢɬɫɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɣ ɨɛɴɟɤɬ, ɧɚɯɨɞɢɬɫɹ ɜ ɫ. 
Ʉɚɥɢɧɢɧɨ, ɍɫɬɶ-Ⱥɛɚɤɚɧɫɤɨɝɨ ɪɚɣɨɧɚ ɜ ɪɟɫɩɭɛɥɢɤɟ ɏɚɤɫɢɹ (ɪɢɫɭɧɨɤ 1.1).  
 Ɋɢɫɭɧɨɤ 1.1 – Ɇɟɫɬɨ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɛɴɟɤɬɚ 
Ɍɟɪɪɢɬɨɪɢɹ ɢɦɟɟɬ ɪɚɜɧɢɧɧɭɸ ɦɟɫɬɧɨɫɬɶ. Ɍɟɪɪɢɬɨɪɢɹ ɡɚɫɬɪɨɟɧɚ, 
ɪɟɥɶɟɮ ɭɱɚɫɬɤɚ ɢɦɟɟɬ ɚɛɫɨɥɸɬɧɭɸ ɨɬɦɟɬɤɭ ɜɵɫɨɬɵ 250 ɦ. 
 
1.2 Ɉɛɴɺɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɨɟ ɪɟɲɟɧɢɟ 
 
Ɋɚɫɫɦɚɬɪɢɜɚɟɦɨɟ ɡɞɚɧɢɟ ɢɦɟɟɬ ɩɪɹɦɨɭɝɨɥɶɧɭɸ ɮɨɪɦɭ ɜ ɩɥɚɧɟ, 
ɪɚɡɦɟɪɚɦɢ 22,35×18,35 ɦ. 
ɍɱɚɫɬɨɤ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɹɜɥɹɟɬɫɹ ɡɚɫɬɪɨɟɧɧɵɦ, ɡɞɚɧɢɟ 
ɨɬɞɟɥɶɧɨɫɬɨɹɳɟɟ,  ɛɟɫɤɚɪɤɚɫɧɨɟ, ɞɜɭɯɷɬɚɠɧɨɟ ɜɵɫɨɬɨɣ 8,5ɦ.  
Ⱦɚɧɧɵɣ ɞɨɦ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɷɬɚɠɟɣ: ɧɚ ɩɟɪɜɨɦ ɷɬɚɠɟ ɪɚɫɩɨɥɚɝɚɸɬɫɹ 
ɝɨɫɬɢɧɚɹ, ɫɩɚɥɶɧɹ, ɤɭɯɧɹ, ɬɭɚɥɟɬ ɢ ɜɚɧɧɚɹ, ɝɚɪɚɠ ɢ ɩɨɞɫɨɛɧɨɟ ɩɨɦɟɳɟɧɢɟ. 
ɇɚ ɜɬɨɪɨɦ ɷɬɚɠɟ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɞɜɟ ɫɩɚɥɶɧɢ.  
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 Ɋɢɫɭɧɨɤ 1.2 – Ɋɚɫɩɨɥɨɠɟɧɢɟ ɩɨɦɟɳɟɧɢɣ ɩɨ ɷɬɚɠɚɦ. 
 
 
1.3 Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɪɟɲɟɧɢɹ 
Ɋɚɫɫɦɚɬɪɢɜɚɟɦɨɟ ɡɞɚɧɢɟ ɢɦɟɟɬ ɛɟɫɤɚɪɤɚɫɧɭɸ ɤɨɧɫɬɪɭɤɬɢɜɧɭɸ ɫɯɟɦɭ. 
Ɂɞɚɧɢɟ ɪɚɫɩɨɥɨɠɟɧɨ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɫ ɫɟɣɫɦɢɱɧɨɫɬɶɸ 7 ɛɚɥɥɨɜ,  ɩɪɢ ɟɝɨ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɢ ɜɨɡɜɟɞɟɧɢɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɥɢɫɶ ɚɧɬɢɫɟɣɫɦɢɱɟɫɤɢɟ 
ɦɟɪɨɩɪɢɹɬɢɹ. 
Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɪɟɲɟɧɢɹ: 
Ɉɝɪɚɠɞɟɧɢɹ – ɛɪɭɫ(180ɦɦ), ɫɤɚɬɧɚɹ ɤɪɨɜɥɹ (ɨɧɞɭɥɢɧ);  
ɉɪɨɟɦɵ – ɞɜɟɪɧɵɟ, ɨɤɨɧɧɵɟ (ɫɬɚɧɞɚɪɬɧɨɝɨ ɢɡɝɨɬɨɜɥɟɧɢɹ). 
 
1.4 Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɺɬ ɫɬɟɧɵ ɢ ɩɨɤɪɵɬɢɹ 
 
Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɧɚɪɭɠɧɨɣ ɫɬɟɧɵ 
1. ȼɜɟɞɟɧɢɟ: 
Ɋɚɫɱɟɬ ɩɪɨɢɡɜɟɞɟɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɫɥɟɞɭɸɳɢɯ 
ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ: 
ɋɉ 50.13330.2012 Ɍɟɩɥɨɜɚɹ ɡɚɳɢɬɚ ɡɞɚɧɢɣ.[9] 
ɋɉ 131.13330.2012 ɋɬɪɨɢɬɟɥɶɧɚɹ ɤɥɢɦɚɬɨɥɨɝɢɹ.[4] 
ɋɉ 23-101-2004 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɬɟɩɥɨɜɨɣ ɡɚɳɢɬɵ ɡɞɚɧɢɣ[10] 
2. ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: 
Ɋɚɣɨɧ ɫɬɪɨɢɬɟɥɶɫɬɜɚ: Ⱥɛɚɤɚɧ 
Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ: φɜ=55% Ɍɢɩ ɡɞɚɧɢɹ ɢɥɢ ɩɨɦɟɳɟɧɢɹ: ɀɢɥɵɟ 
ȼɢɞ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ: ɉɨɤɪɵɬɢɹ 
Ɋɚɫɱɟɬɧɚɹ ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ ɡɞɚɧɢɹ: tɜ=20°C 3. Ɋɚɫɱɟɬ: 
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ɋɨɝɥɚɫɧɨ ɬɚɛɥɢɰɵ 1 ɋɉ 50.13330.2012[9] ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɜɧɭɬɪɟɧɧɟɝɨ 
ɜɨɡɞɭɯɚ ɡɞɚɧɢɹ tint=20°C ɢ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɜɥɚɠɧɨɫɬɢ ɜɨɡɞɭɯɚ φint=55% ɜɥɚɠɧɨɫɬɧɵɣ ɪɟɠɢɦ ɩɨɦɟɳɟɧɢɹ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ, ɤɚɤ ɧɨɪɦɚɥɶɧɵɣ. 
Ɉɩɪɟɞɟɥɢɦ ɛɚɡɨɜɨɟ ɡɧɚɱɟɧɢɟ ɬɪɟɛɭɟɦɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɟ 
Roɬɪ ɢɫɯɨɞɹ ɢɡ ɧɨɪɦɚɬɢɜɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɤ ɩɪɢɜɟɞɟɧɧɨɦɭ ɫɨɩɪɨɬɢɜɥɟɧɢɸ 
ɬɟɩɥɨɩɟɪɟɞɚɱɟ(ɩ. 5.2) ɋɉ 50.13330.2012[9]) ɫɨɝɥɚɫɧɨ ɮɨɪɦɭɥɟ: 
Roɬр=a·ȽСɈɉ+b 
ɝɞɟ а ɢ b- ɤɨɷɮɮɢɰɢɟɧɬɵ, ɡɧɚɱɟɧɢɹ ɤɨɬɨɪɵɯ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶɫɹ ɩɨ 
ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ 3 ɋɉ 50.13330.2012[9] ɞɥɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɝɪɭɩɩ ɡɞɚɧɢɣ. 
Ɍɚɤ ɞɥɹ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɜɢɞɚ- ɩɨɤɪɵɬɢɹ ɢ ɬɢɩɚ ɡɞɚɧɢɹ -
ɠɢɥɵɟ а=0.0005;b=2.2 
Ɉɩɪɟɞɟɥɢɦ ɝɪɚɞɭɫɨ-ɫɭɬɤɢ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ ȽɋɈɉ, 0ɋ·ɫɭɬ ɩɨ 
ɮɨɪɦɭɥɟ (5.2) ɋɉ 50.13330.2012[9] 
ȽɋɈɉ=(tɜ-tɨɬ)zɨɬ ɝɞɟ tɜ-ɪɚɫɱɟɬɧɚɹ ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ ɡɞɚɧɢɹ,°C 
tɜ=20°C 
tɨɬ-ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ,°C ɩɪɢɧɢɦɚɟɦɵɟ ɩɨ ɬɚɛɥɢɰɟ 1 ɋɉ131.13330.2012[4] ɞɥɹ ɩɟɪɢɨɞɚ ɫɨ ɫɪɟɞɧɟɣ ɫɭɬɨɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ 
ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɧɟ ɛɨɥɟɟ8 °ɋ ɞɥɹ ɬɢɩɚ ɡɞɚɧɢɹ - ɠɢɥɵɟ 
tɨɜ=-7.9 °ɋ 
zɨɬ-ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ, ɫɭɬ, ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ ɩɪɢɧɢɦɚɟɦɵɟ ɩɨ ɬɚɛɥɢɰɟ 1 ɋɉ131.13330.2012[4] ɞɥɹ ɩɟɪɢɨɞɚ ɫɨ ɫɪɟɞɧɟɣ ɫɭɬɨɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ 
ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɧɟ ɛɨɥɟɟ 8 °ɋ ɞɥɹ ɬɢɩɚ ɡɞɚɧɢɹ - ɠɢɥɵɟ 
zɨɬ=223 ɫɭɬ. Ɍɨɝɞɚ 
ȽɋɈɉ=(20-(-7.9))223=6221.7 °ɋ·ɫɭɬ 
ɉɨ ɮɨɪɦɭɥɟ ɜ ɬɚɛɥɢɰɟ 3 ɋɉ 50.13330.2012 ɨɩɪɟɞɟɥɹɟɦ ɛɚɡɨɜɨɟ ɡɧɚɱɟɧɢɟ 
ɬɪɟɛɭɟɦɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɢ Roɬɪ (ɦ2·°ɋ/ȼɬ). 
Roɧɨɪɦ=0.0005·6221.7+2.2=5.31ɦ2°ɋ/ȼɬ 
ɉɨɫɤɨɥɶɤɭ ɧɚɫɟɥɟɧɧɵɣ ɩɭɧɤɬ Ⱥɛɚɤɚɧ ɨɬɧɨɫɢɬɫɹ ɤ ɡɨɧɟ ɜɥɚɠɧɨɫɬɢ - 
ɫɭɯɨɣ, ɩɪɢ ɷɬɨɦ ɜɥɚɠɧɨɫɬɧɵɣ ɪɟɠɢɦ ɩɨɦɟɳɟɧɢɹ - ɧɨɪɦɚɥɶɧɵɣ, ɬɨ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ 2 ɋɉ50.13330.2012[9] ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɢɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɚɬɟɪɢɚɥɨɜ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɛɭɞɭɬ ɩɪɢɧɹɬɵ, ɤɚɤ 
ɞɥɹ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ A. 
ɍɫɬɪɨɣɫɬɜɨ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 1.5 
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Ɋɢɫɭɧɨɤ 1.5 – Ɋɚɡɪɟɡ ɧɚɪɭɠɧɨɣ ɫɬɟɧɵ  
 
ɋɨɫɬɚɜ ɦɚɬɟɪɢɚɥɨɜ ɧɚɪɭɠɧɵɯ ɫɬɟɧ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥ. 1.1. 
Ɍɚɛɥɢɰɚ 1.1 – ɋɨɫɬɚɜ ɦɚɬɟɪɢɚɥɨɜ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ 
№ 
ɩ/ɩ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɚ , ɤɝ/ɦ
3 δ, ɦɦ ,ȼɬ/(ɦ
2·°ɋ) 
(ɬɚɛɥɢɰɚ Ɍ.1 [2]) R, ɦ
2·°ɋ/ȼɬ 
1 Ʌɢɫɬɵ 
ɚɫɛɟɫɬɨɰɟɦɟɧɬɧɵɟ 
1600 10 0,35 0,009 
2 KNAUF Insulation 
Ɏɚɫɚɞ Ɍɟɪɦɨ ɉɥɢɬɚ 
034 
22 ɯ 0,039 ɯ 
3 ɋɨɫɧɚ 520 180 0,29 0,009 
ɍɫɥɨɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ R0ɭɫɥ, (ɦ2°ɋ/ȼɬ) ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ E.6 ɋɉ 50.13330.2012[9]: 
R0
ɭɫɥ=1/αint+δn/Ȝn+1/αext ɝɞɟ αint - ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ, ȼɬ/(ɦ2°ɋ), ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɬɚɛɥɢɰɟ 4 ɋɉ 
50.13330.2012[9] 
αint=8.7 ȼɬ/(ɦ2°ɋ) αext - ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɣ ɞɥɹ ɭɫɥɨɜɢɣ ɯɨɥɨɞɧɨɝɨ ɩɟɪɢɨɞɚ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɬɚɛɥɢɰɟ 6 ɋɉ 
50.13330.2012[9] 
αext=23 ȼɬ/(ɦ2?°ɋ) -ɫɨɝɥɚɫɧɨ ɩ.1 ɬɚɛɥɢɰɵ 6 ɋɉ 50.13330.2012 ɞɥɹ ɩɨɤɪɵɬɢɣ. 
R0
ɭɫɥ=1/8.7+0.01/0.35+0.2/0.039+0.18/0.29+1/23 
R0
ɭɫɥ=5.94ɦ2°ɋ/ȼɬ 
ɉɪɢɜɟɞɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ R0ɩɪ, (ɦ2°ɋ/ȼɬ) ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ 11 ɋɉ 23-101-2004[10]: 
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R0
ɩɪ=R0ɭɫɥ ·r 
r-ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɨɣ ɨɞɧɨɪɨɞɧɨɫɬɢ ɨɝɪɚɠɞɚɸɳɟɣ 
ɤɨɧɫɬɪɭɤɰɢɢ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɫɬɵɤɨɜ, ɨɬɤɨɫɨɜ ɩɪɨɟɦɨɜ, ɨɛɪɚɦɥɹɸɳɢɯ 
ɪɟɛɟɪ, ɝɢɛɤɢɯ ɫɜɹɡɟɣ ɢ ɞɪɭɝɢɯ ɬɟɩɥɨɩɪɨɜɨɞɧɵɯ ɜɤɥɸɱɟɧɢɣ 
r=0.92 
Ɍɨɝɞɚ 
R0
ɩɪ=5.94·0.92=5.46ɦ2·°ɋ/ȼɬ 
ȼɵɜɨɞ: ɜɟɥɢɱɢɧɚ ɩɪɢɜɟɞɺɧɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɟ 
R0
ɩɪ ɛɨɥɶɲɟ ɬɪɟɛɭɟɦɨɝɨ R0ɧɨɪɦ(5.46>5.31) ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ ɨɝɪɚɠɞɚɸɳɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ɩɨ ɬɟɩɥɨɩɟɪɟɞɚɱɟ.                 
 
1.5 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 
 
Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɱɚɫɬɧɨɦ ɠɢɥɨɦ ɫɟɤɬɨɪɟ:  
 
1.Ɍɟɪɪɢɬɨɪɢɹ ɩɪɢɭɫɚɞɟɛɧɨɝɨ ɡɟɦɟɥɶɧɨɝɨ ɭɱɚɫɬɤɚ, ɜ ɩɪɟɞɟɥɚɯ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɪɚɫɫɬɨɹɧɢɣ ɦɟɠɞɭ ɡɞɚɧɢɹɦɢ, ɫɨɨɪɭɠɟɧɢɹɦɢ ɢ 
ɫɬɪɨɟɧɢɹɦɢ, ɚ ɬɚɤɠɟ ɭɱɚɫɬɤɢ, ɩɪɢɥɟɝɚɸɳɢɟ ɤ ɠɢɥɵɦ ɞɨɦɚɦ ɢ ɢɧɵɦ 
ɩɨɫɬɪɨɣɤɚɦ, ɞɨɥɠɧɵ ɫɜɨɟɜɪɟɦɟɧɧɨ ɨɱɢɳɚɬɶɫɹ ɨɬ ɝɨɪɸɱɢɯ ɨɬɯɨɞɨɜ, ɦɭɫɨɪɚ, 
ɬɚɪɵ, ɨɩɚɜɲɢɯ ɥɢɫɬɶɟɜ, ɫɭɯɨɣ ɬɪɚɜɵ ɢ ɬ. ɩ. 
2.ɉɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɡɞɚɧɢɹɦɢ, ɫɨɨɪɭɠɟɧɢɹɦɢ ɢ 
ɫɬɪɨɟɧɢɹɦɢ ɧɟ ɪɚɡɪɟɲɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɨɞ ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɦɚɬɟɪɢɚɥɨɜ, 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɬɚɪɵ, ɞɥɹ ɫɬɨɹɧɤɢ ɬɪɚɧɫɩɨɪɬɚ ɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ (ɭɫɬɚɧɨɜɤɢ) 
ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ. 
3.Ɋɚɡɜɟɞɟɧɢɟ ɤɨɫɬɪɨɜ, ɫɠɢɝɚɧɢɟ ɨɬɯɨɞɨɜ ɢ ɦɭɫɨɪɚ ɧɟ ɪɚɡɪɟɲɚɟɬɫɹ ɜ 
ɩɪɟɞɟɥɚɯ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɪɚɫɫɬɨɹɧɢɣ, ɧɨ ɧɟ ɛɥɢɠɟ 50 ɦ 
ɞɨ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ. ɋɠɢɝɚɧɢɟ ɨɬɯɨɞɨɜ ɢ ɦɭɫɨɪɚ ɜ ɫɩɟɰɢɚɥɶɧɨ 
ɨɬɜɟɞɟɧɧɵɯ ɞɥɹ ɷɬɢɯ ɰɟɥɟɣ ɦɟɫɬɚɯ ɞɨɥɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɩɨɞ ɤɨɧɬɪɨɥɟɦ 
ɱɟɥɨɜɟɤɚ. 
4.Ⱦɨɪɨɝɢ, ɩɪɨɟɡɞɵ ɢ ɩɨɞɴɟɡɞɵ ɤ ɡɞɚɧɢɹɦ, ɫɨɨɪɭɠɟɧɢɹɦ, ɫɬɪɨɟɧɢɹɦ ɢ 
ɜɨɞɨɢɫɬɨɱɧɢɤɚɦ, ɢɫɩɨɥɶɡɭɟɦɵɦ ɞɥɹ ɰɟɥɟɣ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɞɨɥɠɧɵ ɛɵɬɶ 
ɜɫɟɝɞɚ ɫɜɨɛɨɞɧɵɦɢ ɞɥɹ ɩɪɨɟɡɞɚ ɩɨɠɚɪɧɨɣ ɬɟɯɧɢɤɢ, ɫɨɞɟɪɠɚɬɶɫɹ ɜ 
ɢɫɩɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɚ ɡɢɦɨɣ ɛɵɬɶ ɨɱɢɳɟɧɧɵɦɢ ɨɬ ɫɧɟɝɚ ɢ ɥɶɞɚ 
5.ɒɢɪɢɧɚ ɩɪɨɟɡɞɨɜ ɞɥɹ ɩɨɠɚɪɧɨɣ ɬɟɯɧɢɤɢ ɞɨɥɠɧɚ ɫɨɫɬɚɜɥɹɬɶ ɧɟ 
ɦɟɧɟɟ 6 ɦɟɬɪɨɜ. ȼ ɨɛɳɭɸ ɲɢɪɢɧɭ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɩɪɨɟɡɞɚ, 
ɫɨɜɦɟɳɟɧɧɨɝɨ ɫ ɨɫɧɨɜɧɵɦ ɩɨɞɴɟɡɞɨɦ ɤ ɡɞɚɧɢɸ, ɞɨɩɭɫɤɚɟɬɫɹ ɜɤɥɸɱɚɬɶ 
ɬɪɨɬɭɚɪ, ɩɪɢɦɵɤɚɸɳɢɣ ɤ ɩɪɨɟɡɞɭ. 
6.ɉɥɚɧɢɪɨɜɨɱɧɨɟ ɪɟɲɟɧɢɟ ɦɚɥɨɷɬɚɠɧɨɣ ɠɢɥɨɣ ɡɚɫɬɪɨɣɤɢ (ɞɨ 3 
ɷɬɚɠɟɣ ɜɤɥɸɱɢɬɟɥɶɧɨ) ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶ ɩɨɞɴɟɡɞ ɩɨɠɚɪɧɨɣ ɬɟɯɧɢɤɢ ɤ 
ɡɞɚɧɢɹɦ, ɫɨɨɪɭɠɟɧɢɹɦ ɢ ɫɬɪɨɟɧɢɹɦ ɧɚ ɪɚɫɫɬɨɹɧɢɟ ɧɟ ɛɨɥɟɟ 50 ɦɟɬɪɨɜ. 
7.ɉɪɨɬɢɜɨɩɨɠɚɪɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɯɨɡɹɣɫɬɜɟɧɧɵɯ ɢ ɠɢɥɵɯ ɫɬɪɨɟɧɢɣ 
ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɩɪɢɭɫɚɞɟɛɧɨɝɨ ɡɟɦɟɥɶɧɨɝɨ ɭɱɚɫɬɤɚ ɞɨ ɥɟɫɧɨɝɨ ɦɚɫɫɢɜɚ 
ɞɨɥɠɧɨ ɫɨɫɬɚɜɥɹɬɶ ɧɟ ɦɟɧɟɟ 15 ɦɟɬɪɨɜ. 
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1.6 Ɉɩɢɫɚɧɢɟ ɬɟɪɦɨɝɪɚɦɦ 
 
 Ɍɚɛɥɢɰɚ 1.2 
Ⱦɚɬɚ ɢɫɫɥɟɞɨɜɚɧɢɹ: 26.03.2019  
ɂɫɩɨɥɶɡɭɟɦɚɹ ɤɚɦɟɪɚ: FLIR B15  
Ʉɨɷɮɮɢɰɢɟɧɬ ɢɡɥɭɱɟɧɢɹ ɩɨɜɟɪɯɧɨɫɬɢ - 0,90 
Ɋɚɫɫɬɨɹɧɢɟ ɞɨ ɨɛɴɟɤɬɚ: 5 ɦ  
Ɍɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ -5 ɋ  
 
 
 ɉɪɢɦɟɱɚɧɢɟ. ɉɨɬɟɪɢ ɬɟɩɥɚ ɱɟɪɟɡ ɤɪɨɜɥɸ ɡɞɚɧɢɹ (ɜɢɞ ɫɧɚɪɭɠɢ) 
Ɋɢɫɭɧɨɤ 1.6– Ɍɟɪɦɨɝɪɚɦɦɚ № 1 
 
Ɍɚɛɥɢɰɚ 1.3  
Ⱦɚɬɚ ɢɫɫɥɟɞɨɜɚɧɢɹ: 26.03.2019  
ɂɫɩɨɥɶɡɭɟɦɚɹ ɤɚɦɟɪɚ: FLIR B15  
Ʉɨɷɮɮɢɰɢɟɧɬ ɢɡɥɭɱɟɧɢɹ ɩɨɜɟɪɯɧɨɫɬɢ - 0,90 
Ɋɚɫɫɬɨɹɧɢɟ ɞɨ ɨɛɴɟɤɬɚ: 5 ɦ  
Ɍɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ -5 ɋ  
 
 ɉɪɢɦɟɱɚɧɢɟ. ɂɧɬɟɧɫɢɜɧɵɟ ɬɟɩɥɨɩɨɬɟɪɢ ɱɟɪɟɡ ɬɟɥɨ ɮɭɧɞɚɦɟɧɬɚ 
Ɋɢɫɭɧɨɤ 1.7 – Ɍɟɪɦɨɝɪɚɦɦɚ № 2 
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Ɍɚɛɥɢɰɚ 1.4 
Ⱦɚɬɚ ɢɫɫɥɟɞɨɜɚɧɢɹ: 26.03.2019  
ɂɫɩɨɥɶɡɭɟɦɚɹ ɤɚɦɟɪɚ: FLIR B15  
Ʉɨɷɮɮɢɰɢɟɧɬ ɢɡɥɭɱɟɧɢɹ ɩɨɜɟɪɯɧɨɫɬɢ - 0,90 
Ɋɚɫɫɬɨɹɧɢɟ ɞɨ ɨɛɴɟɤɬɚ: 2 ɦ  
Ɍɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ 19 ɋ  
 
 ɉɪɢɦɟɱɚɧɢɟ. ɉɪɨɞɭɜɚɧɢɟ ɯɨɥɨɞɧɨɝɨ ɜɨɡɞɭɯɚ ɱɟɪɟɡ ɝɚɪɚɠɧɵɟ ɜɨɪɨɬɚ 
Ɋɢɫɭɧɨɤ 1.8 – Ɍɟɪɦɨɝɪɚɦɦɚ № 3 
 
Ɍɚɛɥɢɰɚ 1.5 
Ⱦɚɬɚ ɢɫɫɥɟɞɨɜɚɧɢɹ: 26.03.2019  
ɂɫɩɨɥɶɡɭɟɦɚɹ ɤɚɦɟɪɚ: FLIR B15  
Ʉɨɷɮɮɢɰɢɟɧɬ ɢɡɥɭɱɟɧɢɹ ɩɨɜɟɪɯɧɨɫɬɢ - 0,90 
Ɋɚɫɫɬɨɹɧɢɟ ɞɨ ɨɛɴɟɤɬɚ: 1.5ɦ  
Ɍɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ -5 ɋ  
 
 ɉɪɢɦɟɱɚɧɢɟ. əɜɧɵɟ ɬɟɩɥɨɩɨɬɟɪɢ ɱɟɪɟɡ ɫɬɵɤɢ ɦɟɠɞɭ ɛɪɟɜɧɚɦɢ 
Ɋɢɫɭɧɨɤ 1.9 – Ɍɟɪɦɨɝɪɚɦɦɚ № 4 
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Ɍɚɛɥɢɰɚ 1.6 
Ⱦɚɬɚ ɢɫɫɥɟɞɨɜɚɧɢɹ: 26.03.2019  
ɂɫɩɨɥɶɡɭɟɦɚɹ ɤɚɦɟɪɚ: FLIR B15  
Ʉɨɷɮɮɢɰɢɟɧɬ ɢɡɥɭɱɟɧɢɹ ɩɨɜɟɪɯɧɨɫɬɢ - 0,90 
Ɋɚɫɫɬɨɹɧɢɟ ɞɨ ɨɛɴɟɤɬɚ: 3 ɦ  
Ɍɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ 26 ɋ  
 
 ɉɪɢɦɟɱɚɧɢɟ. ȼɢɞɢɦɵɟ ɭɱɚɫɬɤɢ ɫ ɩɨɧɢɠɟɧɧɵɦɢ ɬɟɦɩɟɪɚɬɭɪɚɦɢ ɫɧɢɡɭ ɜɯɨɞɧɨɣ 
ɞɜɟɪɢ  
Ɋɢɫɭɧɨɤ 1.10 – Ɍɟɪɦɨɝɪɚɦɦɚ № 5 
 
Ɍɚɛɥɢɰɚ 1.7 
Ⱦɚɬɚ ɢɫɫɥɟɞɨɜɚɧɢɹ: 17.04.2019  
ɂɫɩɨɥɶɡɭɟɦɚɹ ɤɚɦɟɪɚ: FLIR B15  
Ʉɨɷɮɮɢɰɢɟɧɬ ɢɡɥɭɱɟɧɢɹ ɩɨɜɟɪɯɧɨɫɬɢ - 0,90 
Ɋɚɫɫɬɨɹɧɢɟ ɞɨ ɨɛɴɟɤɬɚ: 10 ɦ  
Ɍɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ -10 ɋ  
 
 ɉɪɢɦɟɱɚɧɢɟ. Ɋɚɡɧɢɰɚ ɜ ɬɟɦɩɟɪɚɬɭɪɚɯ ɦɟɠɞɭ ɤɪɨɜɥɟɣ ɪɹɞɨɦ ɫ ɞɵɦɨɯɨɞɨɦ ɢ ɫɚɦɢɦ 
ɞɵɦɨɯɨɞɨɦ 
Ɋɢɫɭɧɨɤ 1.11 – Ɍɟɪɦɨɝɪɚɦɦɚ № 6 
 
 
 
 14 
 
Ɍɚɛɥɢɰɚ 1.8 
Ⱦɚɬɚ ɢɫɫɥɟɞɨɜɚɧɢɹ: 26.03.2019  
ɂɫɩɨɥɶɡɭɟɦɚɹ ɤɚɦɟɪɚ: FLIR B15  
Ʉɨɷɮɮɢɰɢɟɧɬ ɢɡɥɭɱɟɧɢɹ ɩɨɜɟɪɯɧɨɫɬɢ - 0,90 
Ɋɚɫɫɬɨɹɧɢɟ ɞɨ ɨɛɴɟɤɬɚ: 3 ɦ  
Ɍɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ -5 ɋ  
 
 ɉɪɢɦɟɱɚɧɢɟ. Ɍɟɩɥɨɩɬɟɪɢ ɱɟɪɟɡ ɤɪɨɜɥɸ (ɜɢɞ ɢɡɧɭɬɪɢ) 
Ɋɢɫɭɧɨɤ 1.12 – Ɍɟɪɦɨɝɪɚɦɦɚ № 7 
 
Ɍɚɛɥɢɰɚ 1.9 
Ⱦɚɬɚ ɢɫɫɥɟɞɨɜɚɧɢɹ: 26.03.2019  
ɂɫɩɨɥɶɡɭɟɦɚɹ ɤɚɦɟɪɚ: FLIR B15  
Ʉɨɷɮɮɢɰɢɟɧɬ ɢɡɥɭɱɟɧɢɹ ɩɨɜɟɪɯɧɨɫɬɢ - 0,90 
Ɋɚɫɫɬɨɹɧɢɟ ɞɨ ɨɛɴɟɤɬɚ: 4 ɦ  
Ɍɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ -5 ɋ  
 
 ɉɪɢɦɟɱɚɧɢɟ. Ɍɟɩɥɨɩɨɬɟɪɢ ɱɟɪɟɡ ɩɥɚɫɬɢɤɨɜɵɟ ɨɤɧɚ (ɜɢɞ ɫɧɚɪɭɠɢ) 
Ɋɢɫɭɧɨɤ 1.13 – Ɍɟɪɦɨɝɪɚɦɦɚ № 8 
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Ɍɚɛɥɢɰɚ 1.10 
Ⱦɚɬɚ ɢɫɫɥɟɞɨɜɚɧɢɹ: 26.03.2019  
ɂɫɩɨɥɶɡɭɟɦɚɹ ɤɚɦɟɪɚ: FLIR B15  
Ʉɨɷɮɮɢɰɢɟɧɬ ɢɡɥɭɱɟɧɢɹ ɩɨɜɟɪɯɧɨɫɬɢ - 0,90 
Ɋɚɫɫɬɨɹɧɢɟ ɞɨ ɨɛɴɟɤɬɚ: 5 ɦ  
Ɍɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ 26 ɋ  
 
 ɉɪɢɦɟɱɚɧɢɟ. Ɍɟɩɥɨɩɨɬɟɪɢ ɱɟɪɟɡ ɩɥɚɫɬɢɤɨɜɵɟ ɨɤɧɚ (ɜɢɞ ɢɡɧɭɬɪɢ) 
Ɋɢɫɭɧɨɤ 1.14 – Ɍɟɪɦɨɝɪɚɦɦɚ № 9 
 
Ɍɚɛɥɢɰɚ 1.11 
Ⱦɚɬɚ ɢɫɫɥɟɞɨɜɚɧɢɹ: 26.03.2019  
ɂɫɩɨɥɶɡɭɟɦɚɹ ɤɚɦɟɪɚ: FLIR B15  
Ʉɨɷɮɮɢɰɢɟɧɬ ɢɡɥɭɱɟɧɢɹ ɩɨɜɟɪɯɧɨɫɬɢ - 0,90 
Ɋɚɫɫɬɨɹɧɢɟ ɞɨ ɨɛɴɟɤɬɚ: 2 ɦ  
Ɍɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ -5 ɋ  
 
 ɉɪɢɦɟɱɚɧɢɟ. ɍɝɨɥ ɫɬɟɧɵ ɰɨɤɨɥɶɧɨɝɨ ɷɬɚɠɚ, ɫ ɨɬɪɢɰɚɬɟɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ  
Ɋɢɫɭɧɨɤ 1.6.15 – Ɍɟɪɦɨɝɪɚɦɦɚ № 10 
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Ɇɟɫɬɚ ɧɚɢɛɨɥɶɲɢɯ ɬɟɩɥɨɩɨɬɟɪɶ 
 
Ɇɟɫɬɚɦɢ ɧɚɢɛɨɥɶɲɢɯ ɬɟɩɥɨɩɨɬɟɪɶ ɹɜɥɹɸɬɫɹ ɞɜɟɪɢ ɢ ɨɤɧɚ ɡɞɚɧɢɹ. 
ɉɪɢɱɢɧɚ ɬɟɩɥɨɩɨɬɟɪɶ ɱɟɪɟɡ ɨɤɧɚ ɢ ɞɜɟɪɢ: ɧɟɩɥɨɬɧɨɟ ɩɪɢɥɟɝɚɧɢɟ, 
ɩɟɪɟɤɨɫɵ ɢ ɭɜɟɥɢɱɟɧɧɵɟ ɳɟɥɢ ɦɟɠɞɭ ɷɥɟɦɟɧɬɚɦɢ. Ɍɚɤɠɟ ɛɨɥɶɲɢɟ ɩɨɬɟɪɢ 
ɬɟɩɥɚ ɩɪɨɢɫɯɨɞɹɬ ɜ ɭɪɨɜɧɟ ɰɨɤɨɥɹ ɡɞɚɧɢɹ. Ȼɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɚ 
ɭɯɨɞɢɬ ɱɟɪɟɡ ɬɟɥɨ ɮɭɧɞɚɦɟɧɬɚ ɜɵɲɟ ɭɪɨɜɧɹ ɝɪɭɧɬɚ, ɬɚɤ ɤɚɤ ɨɬɫɭɬɫɬɜɭɟɬ 
ɤɚɤɨɣ-ɥɢɛɨ ɭɬɟɩɥɢɬɟɥɶ ɧɚ ɫɬɟɧɚɯ ɮɭɧɞɚɦɟɧɬɚ. ɉɨɦɢɦɨ ɰɨɤɨɥɹ, 
ɧɚɛɥɸɞɚɸɬɫɹ ɬɟɩɥɨɩɨɬɟɪɢ ɜ ɮɚɫɚɞɟ ɡɞɚɧɢɹ, ɚ ɢɦɟɧɧɨ ɜ ɫɬɵɤɚɯ ɦɟɠɞɭ 
ɛɪɟɜɧɚɦɢ, ɷɬɨ ɨɛɭɫɥɚɜɥɢɜɚɟɬɫɹ ɧɟɞɨɫɬɚɬɨɱɧɵɦ ɤɨɥɢɱɟɫɬɜɨɦ 
ɭɩɥɨɬɧɢɬɟɥɶɧɨɝɨ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ (ɩɚɤɥɢ). 
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2 Ʉɨɧɫɬɪɭɤɬɢɜɧɵɣ ɪɚɡɞɟɥ 
 
2.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɤɚɪɤɚɫɚ 
 
Ɉɬɦɟɬɤɚ ɜɟɪɯɚ ɤɨɧɫɬɪɭɤɰɢɣ, ɦ – 8,5; 
Ʉɨɥɢɱɟɫɬɜɨ ɩɪɨɥɟɬɨɜ – 1; 
Ʉɨɥɢɱɟɫɬɜɨ ɷɬɚɠɟɣ -2; 
Ʉɪɨɜɥɹ-ɨɧɞɭɥɢɧ. 
 
2.2 Ɋɚɫɱɟɬ ɨɛɪɟɲɟɬɤɢ 
 
Ɉɛɪɟɲɟɬɤɚ, ɞɥɹ ɤɪɨɜɥɢ ɢɡ ɨɧɞɭɥɢɧɚ, ɩɪɨɟɤɬɢɪɭɟɬɫɹ ɢɡ ɛɪɭɫɤɨɜ 
ɫɟɱɟɧɢɟɦ 50×60 ɦɦ (ɪɢɫɭɧɨɤ 1). Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɛɪɭɫɤɨɜ ɪɚɜɧɨ 
S=300 ɦɦ; ɲɚɝ ɫɬɪɨɩɢɥɶɧɵɯ ɧɨɝ ɫɨɫɬɚɜɥɹɟɬ B=1200 ɦɦ. ɇɨɪɦɚɬɢɜɧɵɣ 
ɫɧɟɝɨɜɨɣ ɩɨɤɪɨɜ – 100 ɤɝɫ/ɦ2 (ɬɚɛɥɢɰɚ 10.1 [11]). ɍɤɥɨɧ ɤɪɨɜɥɢ ɤ ɝɨɪɢɡɨɧɬɭ 
α = 24ɨ (cos α= 0,914; sin α=0,407).  
 
Ɋɢɫɭɧɨɤ 2.1 – ɋɟɱɟɧɢɟ ɛɪɭɫɤɚ ɨɛɪɟɲɟɬɤɢ 
ɋɬɪɨɩɢɥɶɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɫɛɨɪɨɱɧɵɯ 
ɷɥɟɦɟɧɬɨɜ (ɪɢɫɭɧɨɤ 2): ɳɢɬɨɜ ɨɛɪɟɲɟɬɤɢ -1, ɫɬɪɨɩɢɥɶɧɵɯ ɧɨɝ-2, 
ɦɚɭɷɪɥɚɬɨɜ-3, ɩɪɨɝɨɧɨɜ-4 ɢ ɫɬɨɟɤ-5. 
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Ɋɢɫɭɧɨɤ 2.2 – Ʉɨɧɫɬɪɭɤɰɢɹ ɫɬɪɨɩɢɥɶɧɨɣ ɫɢɫɬɟɦɵ 
 
ɋɛɨɪ ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ ɧɚɝɪɭɡɤɢ ɧɚ ɨɞɢɧ ɛɪɭɫɨɤ, 
ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 1. 
 
Ɍɚɛɥɢɰɚ 2.1 – ɋɛɨɪ ɧɚɝɪɭɡɨɤ ɧɚ ɩɨɝɨɧɧɵɣ ɦɟɬɪ ɨɛɪɟɲɟɬɤɢ. 
ɗɥɟɦɟɧɬɵ ɢ ɩɨɞɫɱɟɬ 
ɧɚɝɪɭɡɨɤ 
ɇɨɪɦɚɬɢɜɧɚɹ 
ɧɚɝɪɭɡɤɚ, 
ɤɇ/ɦ 
Ʉɨɷɮɮɢɰɢɟɧɬ 
ɩɟɪɟɝɪɭɡɤɢ 
γf ≥ 1 
Ɋɚɫɱɟɬɧɚɹ 
ɧɚɝɪɭɡɤɚ, ɤɇ/ɦ 
Ɉɧɞɭɥɢɧ         ɦ;        ɤɝ/ɦ3 (ɬɚɛɥ. 
Ȼ.1 ɩɪɢɥɨɠɟɧɢɟ Ȼ [3]) 
δ · ρ · S = 0,003 · 0,01 · 
300 
0,009 1,1 
(ɬɚɛɥɢɰɚ 7.1 [11]) 
0,0099 
Ȼɪɭɫɨɤ ɨɛɪɟɲɟɬɤɢ  
bxh = (50x60) ɦɦ       ɤɝ/ɦ3 (ɬɚɛɥ. 
Ɍ.1 [7]) 
b · h · ρ =               
0,015 1,1 
(ɬɚɛɥɢɰɚ 7.1 [11]) 
0,017 
ɂɬɨɝɨ 0,024  0,027 
ɋɧɟɝɨɜɚɹ ɧɚɝɪɭɡɤɚ [2]              0,61 1,4 (ɩɭɧɤɬ 10.12 [11]) 0,85 ȼɫɟɝɨ qɧ = 0,63  qp = 0,88 
ɇɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɢ ɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɭɸ 
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ɩɪɨɟɤɰɢɸ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 10.1 [11]: 
 
                                                                                                          (2.1) 
 
ɝɞɟ        ɤɉɚ ɬɚɛɥɢɰɚ 10.1 [11] – ɜɟɥɢɱɢɧɚ ɫɧɟɝɨɜɨɝɨ ɩɨɤɪɨɜɚ 
ɡɚɜɢɫɢɬ ɨɬ ɪɚɣɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɝ. Ⱥɛɚɤɚɧ ɨɬɧɨɫɢɬɫɹ ɤ II ɤɥɢɦɚɬɢɱɟɫɤɨɣ 
ɡɨɧɟ ɩɨ ɫɧɟɝɨɜɨɦɭ ɩɨɤɪɨɜɭ Ʉɚɪɬɚ 1 [1]. 
             ɩɭɧɤɬ 10.5 [11] – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɫɧɨɫ ɫɧɟɝɚ ɫ ɩɨɤɪɵɬɢɣ ɡɞɚɧɢɣ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɜɟɬɪɚ ɢɥɢ ɢɧɵɯ ɮɚɤɬɨɪɨɜ. 
             ɩɭɧɤɬ 10.6 [11] – ɬɟɪɦɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ 
          , ɩɪɢ ɭɝɥɟ ɧɚɤɥɨɧɚ α   300 ɩɪɢɥɨɠɟɧɢɟ Ȼ ɫɯɟɦɚ 1 [11] – 
ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɯɨɞɚ ɜɟɫɨɜɨɝɨ ɩɨɤɪɨɜɚ ɤ ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɟ. 
              ɤɉɚ 
 
Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɛɪɭɫɤɚ ɨɛɪɟɲɟɬɤɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 3. 
 
Ɋɢɫɭɧɨɤ 2.3 – Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɨɛɪɟɲɟɬɤɢ 
 
ɇɚɢɛɨɥɶɲɢɣ ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ ɪɚɜɟɧ: 
ɚ) ɞɥɹ ɩɟɪɜɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ (ɫɨɛɫɬɜɟɧɧɵɣ ɜɟɫ ɢ ɫɧɟɝ) ɩɨ 
ɮɨɪɦɭɥɟ 3.1 [11]:                                                          (2.2) 
                               
 
ɛ) ɞɥɹ ɜɬɨɪɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ (ɫɨɛɫɬɜɟɧɧɵɣ ɜɟɫ ɢ ɦɨɧɬɚɠɧɚɹ 
ɧɚɝɪɭɡɤɚ) ɩɨ ɮɨɪɦɭɥɟ 3.3 [11]:  
                                                         (2.3) 
                                                                            (2.4) 
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ɝɞɟ q – ɜɟɫ ɱɟɥɨɜɟɤɚ ɫ ɢɧɫɬɪɭɦɟɧɬɚɦɢ, ɩɪɢɧɢɦɚɟɦɵɣ 10 ɤɝ; l – ɲɚɝ 
ɫɬɪɨɩɢɥɶɧɨɣ ɧɨɝɢ, ɦ.                  
                                            
Ȼɨɥɟɟ ɧɟɜɵɝɨɞɧɵɣ ɞɥɹ ɪɚɫɱɟɬɚ ɩɪɨɱɧɨɫɬɢ ɛɪɭɫɤɚ – ɜɬɨɪɨɣ ɫɥɭɱɚɣ 
ɧɚɝɪɭɠɟɧɢɹ. 
Ɍɚɤ ɤɚɤ ɩɥɨɫɤɨɫɬɶ ɞɟɣɫɬɜɢɹ ɧɚɝɪɭɡɤɢ ɧɟ ɫɨɜɩɚɞɚɟɬ ɫ ɝɥɚɜɧɵɦɢ 
ɩɥɨɫɤɨɫɬɹɦɢ ɫɟɱɟɧɢɹ ɛɪɭɫɤɚ, ɬɨ ɛɪɭɫɨɤ ɪɚɫɫɱɢɬɵɜɚɟɦ ɧɚ ɤɨɫɨɣ ɢɡɝɢɛ.  
 ɋɨɫɬɚɜɥɹɸɳɢɟ ɢɡɝɢɛɚɸɳɟɝɨ ɦɨɦɟɧɬɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɝɥɚɜɧɵɯ 
ɨɫɟɣ ɛɪɭɫɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɩ.3.1 [14]:                                                    (2.5) 
                                                     (2.6) 
 Ɇɨɦɟɧɬɵ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢ ɢɧɟɪɰɢɢ ɫɟɱɟɧɢɹ ɫɥɟɞɭɸɳɢɟ:                                                           (2.7)                                                           (2.8)                                                              (2.9) 
                                                              (2.10) 
ɇɚɢɛɨɥɶɲɟɟ ɧɚɩɪɹɠɟɧɢɟ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ 3.4 [14]:                                                                          (2.11) 
ɝɞɟ           – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɞɪɟɜɟɫɢɧɵ ɢɡɝɢɛɭ (ɬɚɛɥɢɰɚ 3 [15]); 
        ɢ    – ɫɨɫɬɚɜɥɹɸɳɢɟ ɪɚɫɱɟɬɧɨɝɨ ɢɡɝɢɛɚɸɳɟɝɨ ɦɨɦɟɧɬɚ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɝɥɚɜɧɵɯ ɨɫɟɣ X ɢ Y; 
        ɢ    – ɦɨɦɟɧɬɵ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɛɪɭɫɤɚ 
ɞɥɹ ɨɫɟɣ X ɢ Y;                                          
Ɋɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɞɪɟɜɟɫɢɧɵ ɫɨɫɧɵ, ɨɬɫɨɪɬɢɪɨɜɚɧɧɨɣ ɩɨ 
ɫɨɪɬɚɦ ɫɥɟɞɭɟɬ ɨɩɪɟɞɟɥɹɬɶ ɩɨ ɮɨɪɦɭɥɟ 1 [15]:                                                         (2.12) 
ɝɞɟ    – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɞɪɟɜɟɫɢɧɵ, Ɇɩɚ; 
             – ɤɨɷɮɮɢɰɢɟɧɬ ɞɥɢɬɟɥɶɧɨɣ ɩɪɨɱɧɨɫɬɢ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɪɟɠɢɦɭ ɞɥɢɬɟɥɶɧɨɫɬɢ ɡɚɝɪɭɠɟɧɢɹ (ɬɚɛɥɢɰɚ 4Ƚ [15]); 
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           – ɩɪɨɢɡɜɟɞɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ (ɩɭɧɤɬ 6.9 
[15]);                                                    Ɇɉɚ 
ɉɪɢ ɪɚɫɱɟɬɟ ɩɨ ɜɬɨɪɨɦɭ ɫɥɭɱɚɸ ɧɚɝɪɭɠɟɧɢɹ ɩɪɨɜɟɪɤɚ ɩɪɨɝɢɛɚ ɛɪɭɫɤɚ 
ɧɟ ɬɪɟɛɭɟɬɫɹ. Ɉɩɪɟɞɟɥɢɦ ɩɪɨɝɢɛ ɛɪɭɫɤɚ ɩɪɢ ɩɟɪɜɨɦ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ. 
ɉɪɨɝɢɛ ɜ ɩɥɨɫɤɨɫɬɢ, ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɣ ɫɤɚɬɭ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ 3.2 
[11]: 
                                                                           (2.13)                                           
ɉɪɨɝɢɛ ɜ ɩɥɨɫɤɨɫɬɢ, ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɣ ɫɤɚɬɭ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ 3.2 
[11]:                                                                         (2.14)                                           
ɉɨɥɧɵɣ ɩɪɨɝɢɛ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ 3.5 [11]:   √                                                          (2.15)   √                    
Ɉɬɧɨɫɢɬɟɥɶɧɵɣ ɩɪɨɝɢɛ:                                                                 (2.16)               
Ʉɨɧɫɬɪɭɤɰɢɹ ɤɪɟɩɥɟɧɢɹ ɨɛɪɟɲɟɬɤɢ ɢ ɟɟ ɩɪɨɥɟɬ ɨɬɨɛɪɚɠɟɧɵ ɧɚ 
ɪɢɫɭɧɤɚɯ 2.4, 2.5. 
 
Ɋɢɫɭɧɨɤ 2.4 – Ʉɪɟɩɥɟɧɢɟ ɨɛɪɟɲɟɬɤɢ ɤ ɫɬɪɨɩɢɥɶɧɨɣ ɧɨɝɟ 
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 Ɋɢɫɭɧɨɤ 2.5 – ɉɪɨɥɟɬ ɛɪɭɫɤɨɜ ɨɛɪɟɲɟɬɤɢ 
 
2.3 Ɋɚɫɱɟɬ ɫɬɪɨɩɢɥɶɧɨɣ ɧɨɝɢ  
 
ɋɬɪɨɩɢɥɶɧɵɟ ɧɨɝɢ ɢɦɟɸɬ ɬɨɱɤɢ ɨɩɢɪɚɧɢɹ ɧɚ ɦɚɭɷɪɥɚɬɟ ɫɟɱɟɧɢɟɦ            , ɢ ɧɚ ɫɬɨɣɤɟ. 
ɋɬɪɨɩɢɥɶɧɵɟ ɧɨɝɢ ɫɤɨɧɫɬɪɭɢɪɨɜɚɧɵ ɢɡ ɞɜɭɯ ɞɨɫɨɤ, ɫɤɪɟɩɥɟɧɧɵɯ ɜ 
ɨɞɢɧ ɦɨɧɬɚɠɧɵɣ ɷɥɟɦɟɧɬ ɫ ɩɨɦɨɳɶɸ ɩɪɨɤɥɚɞɨɤ ɧɚ ɝɜɨɡɞɹɯ. Ɉɫɶ ɦɚɭɷɪɥɚɬɚ 
ɫɦɟɳɟɧɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ ɫɬɟɧɵ ɧɚ 10 ɫɦ.  
ɋɛɨɪ ɧɚɝɪɭɡɨɤ ɧɚ 1 ɩɨɝɨɧ.ɦɟɬɪ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɪɨɟɤɰɢɢ ɫɬɪɨɩɢɥɶɧɨɣ 
ɧɨɝɢ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 2.2. 
Ɍɚɛɥɢɰɚ 2.2 – ɋɛɨɪ ɧɚɝɪɭɡɨɤ ɧɚ 1 ɩɨɝɨɧ.ɦɟɬɪ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ 
ɩɪɨɟɤɰɢɢ ɫɬɪɨɩɢɥɶɧɨɣ ɧɨɝɢ  
ɗɥɟɦɟɧɬɵ ɢ ɩɨɞɫɱɟɬ ɧɚɝɪɭɡɨɤ 
 
ɇɨɪɦɚɬɢɜɧɚɹ 
ɧɚɝɪɭɡɤɚ, ɤɇ/ɦ 
Ʉɨɷɮɮɢɰɢɟɧɬ 
ɧɚɞɟɠɧɨɫɬɢ ɩɨ 
ɧɚɝɪɭɡɤɟ γf ≥ 1 
Ɋɚɫɱɟɬɧɚɹ 
ɧɚɝɪɭɡɤɚ, 
ɤɇ/ɦ 
Ɉɧɞɭɥɢɧ                                         
0,039 1,1 
(ɬɚɛɥɢɰɚ 7.1 
[11]) 
0,043 
ɓɢɬɨɜɚɹ ɨɛɪɟɲɟɬɤɚ                                          
0,05 1,1 
(ɬɚɛɥɢɰɚ 7.1 
[11]) 
0,055 
ɋɬɪɨɩɢɥɶɧɚɹ ɧɨɝɚ 
(ɨɪɢɟɧɬɢɪɨɜɨɱɧɨ)                   
0,16 1,1 
(ɬɚɛɥɢɰɚ 7.1 
[11]) 
0,17 
ɋɧɟɝɨɜɚɹ ɧɚɝɪɭɡɤɚ [2]           1,3 1,4  (ɩɭɧɤɬ 10.12 
[11]) 
1,82 
ɂɬɨɝɨ 1,55  2,09 
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  ɉɪɨɥɟɬ ɫɬɪɨɩɢɥɶɧɨɣ ɧɨɝɢ ɜ ɩɥɚɧɟ         ɦɦ (ɪɢɫɭɧɨɤ 2.6). 
 
 
Ɋɢɫɭɧɨɤ 2.6 – Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɫɬɪɨɩɢɥɶɧɨɣ ɧɨɝɢ 
ɂɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:                                                                  (2.17)                          
 ɋɟɱɟɧɢɟ ɞɨɫɤɢ ɫɬɪɨɩɢɥɶɧɨɣ ɧɨɝɢ ɫɨɫɬɚɜɥɹɟɬ (      ) ɦɦ.                                                             (2.18)                                                               (2.19) ɇɚɩɪɹɠɟɧɢɟ ɢɡɝɢɛɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:                                                            (2.20)                                          
 Ɉɬɧɨɫɢɬɟɥɶɧɵɣ ɩɪɨɝɢɛ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 3.6 [14]:                                                                         (2.21)                                              
 ɋɟɱɟɧɢɟ ɫɬɨɣɤɢ ɩɪɢɧɢɦɚɟɦ ɛɟɡ ɪɚɫɱɟɬɚ - ɤɨɧɫɬɪɭɤɬɢɜɧɨ           ɦɦ.   
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3 Ɉɫɧɨɜɚɧɢɹ ɢ ɮɭɧɞɚɦɟɧɬɵ 
 
3.1 Ɇɚɬɟɪɢɚɥɵ ɢɧɠɟɧɟɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɯ ɢɡɵɫɤɚɧɢɣ 
 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ  
Ɋɚɣɨɧ  – ɍɫɬɶ-Ⱥɛɚɤɚɧɫɤɢɣ. 
Ʉɨɧɫɬɪɭɤɬɢɜɧɨɟ ɪɟɲɟɧɢɟ – ɛɟɫɤɚɪɤɚɫɧɨɟ. 
Ɋɚɡɦɟɪɵ ɡɞɚɧɢɹ ɜ ɩɥɚɧɟ – 22,35ɯ18,35 ɦ.  
Ɏɭɧɞɚɦɟɧɬ – Ʌɟɧɬɨɱɧɵɣ. 
ɇɚɪɭɠɧɵɟ ɫɬɟɧɵ – ɛɪɭɫ-ɤɪɭɝɥɹɤ. 
 
3.2 Ɉɰɟɧɤɚ ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ 
ɉɥɨɳɚɞɤɚ ɢɦɟɟɬ ɫɩɨɤɨɣɧɵɣ ɪɟɥɶɟɮ ɫ ɚɛɫɨɥɸɬɧɨɣ ɨɬɦɟɬɤɨɣ 252 
(ɪɢɫɭɧɨɤ 3.1). 
Ƚɪɭɧɬ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɫɥɨɟɜ:  
1-ɣ ɫɥɨɣ: ɩɟɫɨɤ ɩɵɥɟɜɚɬɵɣ, ɬɨɥɳɢɧɨɣ 2 ɦ  
- ɩɥɨɬɧɨɫɬɶɸ ɝɪɭɧɬɚ  ρ = 1,76 ɬ/  ; 
- ɩɥɨɬɧɨɫɬɶɸ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ ɝɪɭɧɬɚ     = 2,66 ɬ/  ; 
- ɜɥɚɠɧɨɫɬɶɸ ɝɪɭɧɬɚ        ; 
2-ɣ ɫɥɨɣ: ɝɚɥɟɱɧɢɤ, ɬɨɥɳɢɧɨɣ 4 ɦ 
- ɩɥɨɬɧɨɫɬɶɸ ɝɪɭɧɬɚ  ρ =2,16 ɬ/   
- ɩɥɨɬɧɨɫɬɶɸ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ ɝɪɭɧɬɚ     =2,69 ɬ/   
Q = 12ɬ/ 
ɉɟɫɨɤ ɩɵɥɟɜɚɬɵɣ – ɩɟɫɱɚɧɵɣ ɝɪɭɧɬ ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɡɟɪɟɧ ɤɪɭɩɧɟɟ 0,1 
ɦɦ ɦɟɧɟɟ 75 %. 
ɉɟɫɨɤ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɨɛɥɨɦɨɱɧɭɸ ɨɫɚɞɨɱɧɭɸ ɪɵɯɥɭɸ ɩɨɪɨɞɭ, ɜ 
ɤɨɬɨɪɨɣ ɫɨɞɟɪɠɚɬɫɹ ɩɟɫɱɚɧɵɟ ɡɟɪɧɚ ɢ ɱɚɫɬɢɰɵ. Ɉɱɟɧɶ ɱɚɫɬɨ ɟɝɨ ɫɨɫɬɚɜ 
ɮɨɪɦɢɪɭɟɬɫɹ ɡɚ ɫɱɟɬ ɤɜɚɪɰɚ. ɂɫɤɭɫɫɬɜɟɧɧɵɟ ɮɪɚɤɰɢɢ ɦɨɝɭɬ ɩɨɥɭɱɚɬɶ ɩɭɬɟɦ 
ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɞɪɨɛɥɟɧɢɹ ɝɪɚɧɢɬɨɜ, ɢɡɜɟɫɬɧɹɤɨɜ, ɲɥɚɤɨɜ, ɩɟɦɡɵ. 
Ƚɚɥɟɱɧɢɤ — ɧɟɫɰɟɦɟɧɬɢɪɨɜɚɧɧɚɹ ɨɫɚɞɨɱɧɚɹ ɩɨɪɨɞɚ, ɩɫɟɮɢɬɨɜɨɣ 
ɫɬɪɭɤɬɭɪɵ, ɨɛɥɨɦɨɱɧɚɹ ɮɪɚɤɰɢɹ ɤɨɬɨɪɨɣ ɩɪɟɞɫɬɚɜɥɟɧɚ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ 
ɝɚɥɶɤɨɣ, ɯɨɬɹ ɞɨ 10% ɦɨɠɟɬ ɛɵɬɶ ɢɡ ɜɚɥɭɧɨɜ, ɝɪɚɜɢɹ, ɩɟɫɤɚ, ɫɭɩɟɫɢ. 
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 Ɋɢɫɭɧɨɤ 3.1 – Ƚɟɨɥɨɝɢɱɟɫɤɢɣ ɪɚɡɪɟɡ 
 
Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɪɭɧɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1. 
Ɍɚɛɥɢɰɚ 3.1 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɪɭɧɬɨɜ. 
ɇɚɢɦɟɧɨɜɚɧɢɟ Ʉɨɷɮɮɢɰɢɟɧɬ 
ɩɨɪɢɫɬɨɫɬɢ ȿ  
ɍɞɟɥɶɧɨɟ 
ɫɰɟɩɥɟɧɢɟ 
cn Ɇɉɚ  
ɍɝɨɥ 
ɜɧɭɬɪɟɧɧɟɝɨ 
ɬɪɟɧɢɹ jn 
ɝɪɚɞ  
Ɇɨɞɭɥɶ 
ɞɟɮɨɪɦɚɰɢɢ 
ȿ, Ɇɉɚ  
ɉɟɫɨɤ 0,73 2 26 11 
 
Ʉɨɷɮɮɢɰɢɟɧɬ ɩɨɪɢɫɬɨɫɬɢ ɩɟɫɤɚ ɩɵɥɟɜɚɬɨɝɨ: 
                                                                                            
 
                                                                                    
 
3.3 Ɋɚɫɱɟɬ ɥɟɧɬɨɱɧɨɝɨ ɮɭɧɞɚɦɟɧɬ 
 
Ɋɢɫɭɧɨɤ 3.2 –Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɥɟɧɬɨɱɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ. 
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Ɉɬɦɟɬɤɢ: 
1-ɩɥɚɧɢɪɨɜɨɱɧɚɹ ɨɬɦɟɬɤɚ; 
2-ɨɬɦɟɬɤɚ ɩɨɞɜɚɥɚ;  
3-ɨɬɦɟɬɤɚ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ;   
Ɉɛɨɫɧɨɜɚɧɢɟ ɪɚɡɦɟɪɨɜ: 
d – ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɚ; 
db – ɝɥɭɛɢɧɚ ɩɨɞɜɚɥɚ; 
hf – ɜɵɫɨɬɚ ɮɭɧɞɚɦɟɧɬ;  
hcf – ɬɨɥɳɢɧɚ ɤɨɧɫɬɪɭɤɰɢɢ ɩɨɥɚ ɩɨɞɜɚɥɚ; 
hs – ɬɨɥɳɢɧɚ ɫɥɨɹ ɝɪɭɧɬɚ ɨɬ ɧɢɡɚ ɩɨɥɚ ɩɨɞɜɚɥɚ ɞɨ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ. 
Ɉɩɪɟɞɟɥɹɸ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɟ ɪɚɡɦɟɪɵ ɮɭɧɞɚɦɟɧɬɚ ɩɨ ɮɨɪɦɭɥɟ:                                   (3.1) ɝɞɟ  N – ɜɟɪɬɢɤɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɨɬ ɡɞɚɧɢɹ ɧɚ ɨɞɢɧ ɦɟɬɪ ɩɨɝɨɧɧɵɣ, 
ɪɚɜɧɚɹ 12ɬ/ɦ (ɩɨ ɡɚɞɚɧɢɸ); 
       d – ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɚ; 
       γ – ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɜɟɫɚ ɮɭɧɞɚɦɟɧɬɚ ɢ ɝɪɭɧɬɚ ɧɚ ɟɝɨ 
ɨɛɪɟɡɚɯ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦɨɟ γ=20 ɤɇ/ɦ³; 
       R0 – ɪɚɫɱɺɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɟ ɞɥɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɪɚɫɱɺɬɚ (ɬɚɛɥɢɰɚ Ȼ.3 [2]).  
Ɋɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɨɜ ɨɫɧɨɜɚɧɢɹ ɫɥɟɞɭɟɬ ɨɩɪɟɞɟɥɹɬɶ ɫ 
ɭɱɟɬɨɦ ɩɪɢɧɹɬɨɣ ɝɥɭɛɢɧɵ ɡɚɥɨɠɟɧɢɹ ɢ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ ɩɨ 
ɮɨɪɦɭɥɟ 5.7 [3]: 
+γ*d*M+γ*b*k*M(*
k
γ*γ
=R '
II1qIIzγ
2c1c
 Mc*cII) (3.2) 
ɝɞɟ γɫ1, γɫ2 – ɤɨɷɮɮɢɰɢɟɧɬɵ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ, ɩɪɢɧɢɦɚɟɦɵɟ ɩɨ ɬɚɛɥɢɰɟ 
5.4 [2]; γɫ1=1,4; γɫ2 =1,4; 
       k – ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɪɚɜɧɵɦ ɟɞɢɧɢɰɟ, ɟɫɥɢ 
ɩɪɨɱɧɨɫɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɪɭɧɬɚ  ɨɩɪɟɞɟɥɟɧɵ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɵɦɢ 
ɢɫɩɵɬɚɧɢɹɦɢ, ɢ k=1,1; 
       Mγ, Mq, Mc – ɤɨɷɮɮɢɰɢɟɧɬɵ, ɩɪɢɧɢɦɚɟɦɵɟ ɩɨ ɬɚɛɥɢɰɟ 5.5 [2]; 
Mγ=2,46; Mq=10,85; Mc=11,73; 
       kz – ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɪɚɜɧɵɦ ɟɞɢɧɢɰɟ 1; 
       b – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ, ɦ; 
       γII – ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ, ɭɞɟɥɶɧɨɝɨ ɜɟɫɚ ɝɪɭɧɬɨɜ, ɡɚɥɟɝɚɸɳɢɯ ɧɢɠɟ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ (ɩɪɢ ɧɚɥɢɱɢɢ ɩɨɞɡɟɦɧɵɯ ɜɨɞ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ 
ɭɱɟɬɨɦ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɟɣɫɬɜɢɹ ɜɨɞɵ), γII=2,1*9,8=21 ɤɇ/ɦ3; 
        γ’II – ɞɥɹ ɝɪɭɧɬɨɜ, ɡɚɥɟɝɚɸɳɢɯ ɜɵɲɟ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ, 
ɤɇ/ɦ3; 3
'
*
' 20,80 /
i i
II
i
h кɇ м
h
    
        cII – ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɫɰɟɩɥɟɧɢɹ ɝɪɭɧɬɚ, ɡɚɥɟɝɚɸɳɟɝɨ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɨɞ ɩɨɞɨɲɜɨɣ ɮɭɧɞɚɦɟɧɬɚ (ɫɦ. 5.6.10) [2], 
ɤɉɚ; 
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        d1 – ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɨɜ, ɦ; ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ 5.8 
[29]: 
d1 = 2ɦ; (3.3) 
1,4*1,4
*
1,1
R  (2,46*1*2*21+10,85*1*20,8+11,73*0)= 585,62ɤɇ/ɦ2 
Ɉɩɪɟɞɟɥɹɸ ɮɚɤɬɢɱɟɫɤɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɨɤɚɡɵɜɚɟɦɨɟ ɧɚ ɝɪɭɧɬ: 
2120 17,5 68,75 /
2
ɮN F кɇ м
A
      
ɝɞɟ N – ɧɚɝɪɭɡɤɚ ɨɬ ɡɞɚɧɢɹ; 
A – ɩɥɨɳɚɞɶ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ; 
Fɮ – ɧɚɝɪɭɡɤɚ ɨɬ ɮɭɧɞɚɦɟɧɬɚ; 
Fɮ= 0,35*1,0*1*2,5*10=17,5ɤɇ/ɦ ɍɫɥɨɜɢɟ     ɜɵɩɨɥɧɹɟɬɫɹ. ɂɫɯɨɞɹ ɢɡ ɪɚɫɱɟɬɨɜ, ɦɨɠɧɨ ɫɤɚɡɚɬɶ, ɱɬɨ 
ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɝɪɭɧɬɚ ɩɪɟɜɵɲɚɟɬ ɮɚɤɬɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ ɩɨɞ 
ɩɨɞɨɲɜɨɣ ɮɭɧɞɚɦɟɧɬɚ ɜ 8,5 ɪɚɡɚ. ɗɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɬɟɦ, ɱɬɨ ɩɪɢ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɛɵɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɤɟɪɚɦɡɢɬɨɛɟɬɨɧɧɨɣ ɩɚɧɟɥɢ ɜ ɤɚɱɟɫɬɜɟ 
ɩɨɞɨɲɜɵ, ɬɚɤɠɟ ɛɵɥɚ ɫɞɟɥɚɧɚ ɩɨɞɝɨɬɨɜɤɚ, ɜ ɜɢɞɟ ɩɨɞɭɲɤɢ ɢɡ ɧɚɫɵɩɧɨɝɨ 
ɝɚɥɟɱɧɢɤɚ. Ɋɚɫɱɟɬ ɛɵɥ ɩɪɨɜɟɞɟɧ ɞɥɹ ɧɚɫɵɩɧɨɝɨ ɝɚɥɟɱɧɢɤɚ. Ɉɞɧɚɤɨ ɫɬɨɢɬ 
ɨɬɦɟɬɢɬɶ, ɱɬɨ ɧɚɫɵɩɧɨɣ ɝɚɥɟɱɧɢɤ ɩɪɢɛɥɢɡɢɥɫɹ ɤ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ 
ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɝɚɥɟɱɧɢɤɚ, ɬ.ɤ. ɞɨɦ ɫɬɨɢɬ ɭɠɟ ɛɨɥɟɟ 8 ɥɟɬ. ɂɡ ɱɟɝɨ ɦɨɠɧɨ 
ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɝɪɭɧɬɚ ɩɨɞ ɩɨɞɨɲɜɨɣ ɮɭɧɞɚɦɟɧɬɚ 
ɜ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɟɳɟ ɛɨɥɶɲɟ, ɱɟɦ ɩɨɤɚɡɚɥ ɪɚɫɱɟɬ 
 
 Ɋɢɫɭɧɨɤ 3.3 – Ʉɟɪɚɦɡɢɬɨɛɟɬɨɧɧɚɹ ɩɚɧɟɥɶ 
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 Ɋɢɫɭɧɨɤ 3.4 – ɇɚɫɵɩɧɨɣ ɝɚɥɟɱɧɢɤ 
 
3.4Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɭɬɟɩɥɢɬɟɥɹ 
 
3.4.1 Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɭɬɟɩɥɢɬɟɥɹ №1 
 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: 
 
Ʉɥɢɦɚɬ ɦɟɫɬɧɨɫɬɢ ɢ ɦɢɤɪɨɤɥɢɦɚɬ ɩɨɦɟɳɟɧɢɹ 
Ɋɚɣɨɧ ɫɬɪɨɢɬɟɥɶɫɬɜɚ: ɝ. Ⱥɛɚɤɚɧ. 
ɇɚɡɧɚɱɟɧɢɟ ɡɞɚɧɢɹ: ɠɢɥɨɟ. 
Ɋɚɫɱɟɬɧɚɹ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ ɢɡ ɭɫɥɨɜɢɹ 
ɧɟ ɜɵɩɚɞɟɧɢɹ ɤɨɧɞɟɧɫɚɬɚ ɧɚ ɜɧɭɬɪɟɧɧɢɯ ɩɨɜɟɪɯɧɨɫɬɹɯ ɧɚɪɭɠɧɵɯ 
ɨɝɪɚɠɞɟɧɢɣ ɪɚɜɧɚ - 60% (ɋɇɢɉ 23-02-2003 ɩ.4.3. ɬɚɛɥɢɰɚ 1 ɞɥɹ 
ɧɨɪɦɚɥɶɧɨɝɨ ɜɥɚɠɧɨɫɬɧɨɝɨ ɪɟɠɢɦɚ). 
Ɉɩɬɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɜ ɩɨɦɟɳɟɧɢɢ ɜ ɯɨɥɨɞɧɵɣ ɩɟɪɢɨɞ 
ɝɨɞɚ tint= 20°ɋ (ȽɈɋɌ 30494-96 ɬɚɛɥɢɰɚ1). 
Ɋɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ text, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ 
ɬɟɦɩɟɪɚɬɭɪɟ ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɨɣ ɩɹɬɢɞɧɟɜɤɢ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,92 = -37°ɋ 
(ɋɇɢɉ 23-01-99 ɬɚɛɥɢɰɚ 1 ɫɬɨɥɛɟɰ 5); 
ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ ɫɨ ɫɪɟɞɧɟɣ ɫɭɬɨɱɧɨɣ 
ɬɟɦɩɟɪɚɬɭɪɨɣ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ 8°ɋ ɪɚɜɧɚ zht = 223 ɫɭɬ (ɋɇɢɉ 23-01-99 
ɬɚɛɥɢɰɚ 1 ɫɬɨɥɛɟɰ 11); 
ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɡɚ ɨɬɨɩɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ tht 
= -7,9°ɋ (ɋɇɢɉ 23-01-99 ɬɚɛɥɢɰɚ 1 ɫɬɨɥɛɟɰ 12). 
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Ʉɨɧɫɬɪɭɤɰɢɹ ɫɬɟɧɵ (ɪɢɫɭɧɨɤ 3.5) 
 Ɋɢɫɭɧɨɤ 3.5 – Ʉɨɧɫɬɪɭɤɰɢɹ ɫɬɟɧɵ 
 
№ 
ɋɥ
ɨɹ 
Ɇɚɬɟɪɢɚɥ ɋɥɨɹ 
Ɍɨ
ɥɳ
ɢɧ
ɚ 
ɫɥɨ
ɹ 
δ, ɦ
ɦ 
ɉɥ
ɨɬɧ
ɨɫ
ɬɶ 
ρ₀,
 
ɤɝ/
ɦ³ Ʉɨɷɮɮɢɰɢɟɧɬɵ Ɍɟɩɥɨɩɪɨɜɨɞɧɨɫɬ
ɢ Ȝ, ȼɬ/(ɦ*⁰C) 
ɉɚɪɨɩɪɨɧɢɰɚɟɦɨɫɬ
ɢ ȝ, ɦɝ/(ɦ*ɱ*ɉɚ) 
1 ɍɬɟɩɥɢɬɟɥɶ 
(ɩɟɧɨɩɥɚɫɬ) 
x 150 0,037 0,05 
2 Ȼɟɬɨɧ 350 2400 1,74 0,03 
 
Ɉɩɪɟɞɟɥɟɧɢɟ ɬɨɥɳɢɧɵ ɭɬɟɩɥɢɬɟɥɹ 
Ɉɩɪɟɞɟɥɟɧɢɟ ɧɨɪɦɵ ɬɟɩɥɨɜɨɣ ɡɚɳɢɬɵ ɩɨ ɭɫɥɨɜɢɸ ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɹ  
Ɉɩɪɟɞɟɥɟɧɢɟ ɝɪɚɞɭɫɨ-ɫɭɬɨɤ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ ɩɨ ɩ.5.3 ɋɇɢɉ 23-
02-2003: 
Dd (ȽɋɈɉ) = (tint - tht)zht = (20 + 7,9)223 = 6222°ɋ×ɫɭɬ 
ɇɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɩɪɢɜɟɞɟɧɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɟ 
ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɧɟ ɦɟɧɟɟ ɧɨɪɦɢɪɭɟɦɵɯ ɡɧɚɱɟɧɢɣ, ɨɩɪɟɞɟɥɹɟɦɵɯ ɩɨ 
ɋɇɂɉ 23-02-2003 (ɬɚɛɥ.4) ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɝɪɚɞɭɫɨ-ɫɭɬɨɤ ɪɚɣɨɧɚ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ: 
Rreq= a×Dd + b = 0,00035 × 6222 + 1,4 = 3,578 ɦ2×°ɋ/ȼɬ, 
ɝɞɟ: Dd - ɝɪɚɞɭɫɨ-ɫɭɬɤɢ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ ɜ ɇɢɠɧɟɦ ɇɨɜɝɨɪɨɞɟ, 
a ɢ b - ɤɨɷɮɮɢɰɢɟɧɬɵ, ɩɪɢɧɢɦɚɟɦɵɟ ɩɨ ɬɚɛɥɢɰɟ 4 (ɟɫɥɢ ɋɇɢɉ 23-02-
2003) ɢɥɢ ɩɨ ɬɚɛɥɢɰɟ 3 (ɟɫɥɢ ɋɉ 50.13330.2012) ɞɥɹ ɫɬɟɧ ɠɢɥɨɝɨ ɡɞɚɧɢɹ 
(ɫɬɨɥɛɟɰ 3) 
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Ɉɩɪɟɞɟɥɟɧɢɟ ɧɨɪɦɵ ɬɟɩɥɨɜɨɣ ɡɚɳɢɬɵ ɩɨ ɭɫɥɨɜɢɸ ɫɚɧɢɬɚɪɢɢ 
Ɉɩɪɟɞɟɥɟɧɢɟ ɧɨɪɦɚɬɢɜɧɨɝɨ (ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɝɨ) 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɩɨ ɭɫɥɨɜɢɸ ɫɚɧɢɬɚɪɢɢ (ɮɨɪɦɭɥɚ 3 ɋɇɢɉ 23-
02-2003): 
2int
int
( ) 1(20 37)
1,64 /
4 8,7
ext
req
n
n t t
R м С ȼɬ
t a
     
ɝɞɟ: n = 1 - ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɹɬɵɣ ɩɨ ɬɚɛɥɢɰɟ 6 [4] ɞɥɹ ɧɚɪɭɠɧɨɣ 
ɫɬɟɧɵ; 
tint = 20°ɋ - ɡɧɚɱɟɧɢɟ ɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ; 
text = -37°ɋ - ɡɧɚɱɟɧɢɟ ɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ; 
Δtn = 4°ɋ - ɧɨɪɦɢɪɭɟɦɵɣ ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɩɟɪɟɩɚɞ ɦɟɠɞɭ 
ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ ɢ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ 
ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɬɚɛɥɢɰɟ 5 [4] ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ 
ɞɥɹ ɧɚɪɭɠɧɵɯ ɫɬɟɧ ɠɢɥɵɯ ɡɞɚɧɢɣ; 
αint = 8,7 ȼɬ/(ɦ2×°ɋ) - ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɜɧɭɬɪɟɧɧɟɣ 
ɩɨɜɟɪɯɧɨɫɬɢ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɬɚɛɥɢɰɟ 7 [4] ɞɥɹ 
ɧɚɪɭɠɧɵɯ ɫɬɟɧ. 
ɇɨɪɦɚ ɬɟɩɥɨɜɨɣ ɡɚɳɢɬɵ 
ɂɡ ɩɪɢɜɟɞɟɧɧɵɯ ɜɵɲɟ ɜɵɱɢɫɥɟɧɢɣ ɡɚ ɬɪɟɛɭɟɦɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 
ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɜɵɛɢɪɚɟɦ Rreq ɢɡ ɭɫɥɨɜɢɹ ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɹ ɢ ɨɛɨɡɧɚɱɚɟɦ 
ɟɝɨ ɬɟɩɟɪɶ Rɬɪ0=3,578ɦ2×°ɋ/ȼɬ. 
Ɉɩɪɟɞɟɥɟɧɢɟ ɬɨɥɳɢɧɵ ɭɬɟɩɥɢɬɟɥɹ 
Ⱦɥɹ ɤɚɠɞɨɝɨ ɫɥɨɹ ɡɚɞɚɧɧɨɣ ɫɬɟɧɵ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɱɢɬɚɬɶ 
ɬɟɪɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɨ ɮɨɪɦɭɥɟ: 
i
i
i
R

  
ɝɞɟ: δi- ɬɨɥɳɢɧɚ ɫɥɨɹ, ɦɦ; 
Ȝi - ɪɚɫɱɟɬɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɦɚɬɟɪɢɚɥɚ ɫɥɨɹ ȼɬ/(ɦ 
× °ɋ). 
1 ɭɬɟɩɥɢɬɟɥɶ (ɩɟɧɨɩɥɚɫɬ): R1 = x/0,037 = x/0,037 ɦ2×°ɋ/ȼɬ. 
2 ɫɥɨɣ (ɛɟɬɨɧ): R2 = 0,35/1,74 = 0,20 ɦ2×°ɋ/ȼɬ. 
Ɉɩɪɟɞɟɥɟɧɢɟ ɦɢɧɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɝɨ (ɬɪɟɛɭɟɦɨɝɨ) ɬɟɪɦɢɱɟɫɤɨɝɨ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ (ɮɨɪɦɭɥɚ 5.6 ȿ.Ƚ. Ɇɚɥɹɜɢɧɚ 
"Ɍɟɩɥɨɩɨɬɟɪɢ ɡɞɚɧɢɹ. ɋɩɪɚɜɨɱɧɨɟ ɩɨɫɨɛɢɟ"): 
2
0 int
1 1
( ) 3,578 ( 0,20) 3,228 /
8,7 23
ɬр
ɭɬ ɬр ext iR R R R R м С ȼɬ          
ɝɞɟ: Rint = 1/αint = 1/8,7 - ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɨɛɦɟɧɭ ɧɚ ɜɧɭɬɪɟɧɧɟɣ 
ɩɨɜɟɪɯɧɨɫɬɢ; 
Rext = 1/αext = 1/23 - ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɨɛɦɟɧɭ ɧɚ ɧɚɪɭɠɧɨɣ 
ɩɨɜɟɪɯɧɨɫɬɢ, αext ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɬɚɛɥɢɰɟ 14 [4] ɞɥɹ ɧɚɪɭɠɧɵɯ ɫɬɟɧ; 
ΣRi = 0,20 - ɫɭɦɦɚ ɬɟɪɦɢɱɟɫɤɢɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɜɫɟɯ ɫɥɨɟɜ ɫɬɟɧɵ ɛɟɡ 
ɫɥɨɹ ɭɬɟɩɥɢɬɟɥɹ, ɨɩɪɟɞɟɥɟɧɧɵɯ ɫ ɭɱɟɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ 
ɦɚɬɟɪɢɚɥɨɜ, ɩɪɢɧɹɬɵɯ ɩɨ ɝɪɚɮɟ Ⱥ ɢɥɢ Ȼ (ɫɬɨɥɛɰɵ 8 ɢ 9 ɬɚɛɥɢɰɵ Ⱦ1 ɋɉ 23-
101-2004) ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɜɥɚɠɧɨɫɬɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɬɟɧɵ, 
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ɦ2·°ɋ/ȼɬ 
Ɍɨɥɳɢɧɚ ɭɬɟɩɥɢɬɟɥɹ ɪɚɜɧɚ (ɮɨɪɦɭɥɚ 5,7 [4]): 
0,037 3,228 0,119 120ɬр ɬрɭɬ ɭɬ ɭɬR м мм      
ɝɞɟ: Ȝɭɬ - ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɦɚɬɟɪɢɚɥɚ ɭɬɟɩɥɢɬɟɥɹ, 
ȼɬ/(ɦ·°ɋ). 
Ɉɩɪɟɞɟɥɟɧɢɟ ɬɟɪɦɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɬɟɧɵ ɢɡ ɭɫɥɨɜɢɹ, ɱɬɨ 
ɨɛɳɚɹ ɬɨɥɳɢɧɚ ɭɬɟɩɥɢɬɟɥɹ ɛɭɞɟɬ 120 ɦɦ (ɮɨɪɦɭɥɚ 5.8 [4]): 
2
0 int ,
1 1 0,120
0,20 3,60 /
8,7 23 0,037
ext ɬ iR R R R м С ȼɬ         
ɝɞɟ: ΣRɬ,i - ɫɭɦɦɚ ɬɟɪɦɢɱɟɫɤɢɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɜɫɟɯ ɫɥɨɟɜ ɨɝɪɚɠɞɟɧɢɹ, 
ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɫɥɨɹ ɭɬɟɩɥɢɬɟɥɹ, ɩɪɢɧɹɬɨɣ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɬɨɥɳɢɧɵ, 
ɦ2·°ɋ/ȼɬ. 
ɂɡ ɩɨɥɭɱɟɧɧɨɝɨ ɪɟɡɭɥɶɬɚɬɚ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ 
R0 = 3,60 ɦ2×°ɋ/ȼɬ > Rɬɪ0 = 3,578ɦ2×°ɋ/ȼɬ → ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 
ɬɨɥɳɢɧɚ ɭɬɟɩɥɢɬɟɥɹ ɩɨɞɨɛɪɚɧɚ ɩɪɚɜɢɥɶɧɨ. 
 
3.4.2Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɭɬɟɩɥɢɬɟɥɹ №2 
 
    ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: 
Ʉɥɢɦɚɬ ɦɟɫɬɧɨɫɬɢ ɢ ɦɢɤɪɨɤɥɢɦɚɬ ɩɨɦɟɳɟɧɢɹ 
Ɋɚɣɨɧ ɫɬɪɨɢɬɟɥɶɫɬɜɚ: ɝ. Ⱥɛɚɤɚɧ. 
ɇɚɡɧɚɱɟɧɢɟ ɡɞɚɧɢɹ: ɠɢɥɨɟ. 
Ɋɚɫɱɟɬɧɚɹ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ ɢɡ ɭɫɥɨɜɢɹ 
ɧɟ ɜɵɩɚɞɟɧɢɹ ɤɨɧɞɟɧɫɚɬɚ ɧɚ ɜɧɭɬɪɟɧɧɢɯ ɩɨɜɟɪɯɧɨɫɬɹɯ ɧɚɪɭɠɧɵɯ 
ɨɝɪɚɠɞɟɧɢɣ ɪɚɜɧɚ - 60% (ɋɇɢɉ 23-02-2003 ɩ.4.3. ɬɚɛɥɢɰɚ 1 ɞɥɹ 
ɧɨɪɦɚɥɶɧɨɝɨ ɜɥɚɠɧɨɫɬɧɨɝɨ ɪɟɠɢɦɚ). 
Ɉɩɬɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɜ ɩɨɦɟɳɟɧɢɢ ɜ ɯɨɥɨɞɧɵɣ ɩɟɪɢɨɞ 
ɝɨɞɚ tint= 20°ɋ (ȽɈɋɌ 30494-96 ɬɚɛɥɢɰɚ 1). 
Ɋɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ text, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ 
ɬɟɦɩɟɪɚɬɭɪɟ ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɨɣ ɩɹɬɢɞɧɟɜɤɢ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,92 = -37°ɋ 
(ɋɇɢɉ 23-01-99 ɬɚɛɥɢɰɚ 1 ɫɬɨɥɛɟɰ 5); 
ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ ɫɨ ɫɪɟɞɧɟɣ ɫɭɬɨɱɧɨɣ 
ɬɟɦɩɟɪɚɬɭɪɨɣ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ 8°ɋ ɪɚɜɧɚ zht = 223 ɫɭɬ (ɋɇɢɉ 23-01-99 
ɬɚɛɥɢɰɚ 1 ɫɬɨɥɛɟɰ 11); 
ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɡɚ ɨɬɨɩɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ tht 
= -7,9°ɋ (ɋɇɢɉ 23-01-99 ɬɚɛɥ. 1 ɫɬɨɥɛɟɰ 12). 
Ʉɨɧɫɬɪɭɤɰɢɹ ɫɬɟɧɵ (ɪɢɫɭɧɨɤ 3.6) 
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 Ɋɢɫɭɧɨɤ 3.6 – Ʉɨɧɫɬɪɭɤɰɢɹ ɫɬɟɧɵ 
 
№ 
ɋɥ
ɨɹ 
Ɇɚɬɟɪ
ɢɚɥ ɋɥɨɹ Ɍ
ɨ
ɥɳ
ɢɧ
ɚ 
ɫɥɨ
ɹ δ
, 
ɦɦ
 ɉɥ
ɨɬɧ
ɨɫɬ
ɶ 
ρ₀,
 ɤɝ
/ɦ³
 Ʉɨɷɮɮɢɰɢɟɧɬɵ 
Ɍɟɩɥɨɩɪ
ɨɜɨɞɧɨɫɬɢ Ȝ, 
ȼɬ/(ɦ*⁰C) 
ɉɚɪɨɩɪɨɧ
ɢɰɚɟɦɨɫɬɢ ȝ, 
ɦɝ/(ɦ*ɱ*ɉɚ) 
ɍɬɟɩɥ
ɢɬɟɥɶ 
(ɩɨɥɢɫɬɟɪɨɥ
ɛɟɬɨɧ) 
x 30
0 
0,1 0,1 
Ȼɟɬɨɧ 3
50 
24
00 
1,74 0,03 
 
Ɉɩɪɟɞɟɥɟɧɢɟ ɬɨɥɳɢɧɵ ɭɬɟɩɥɢɬɟɥɹ 
Ɉɩɪɟɞɟɥɟɧɢɟ ɧɨɪɦɵ ɬɟɩɥɨɜɨɣ ɡɚɳɢɬɵ ɩɨ ɭɫɥɨɜɢɸ ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɹ  
Ɉɩɪɟɞɟɥɟɧɢɟ ɝɪɚɞɭɫɨ-ɫɭɬɨɤ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ ɩɨ ɩ.5.3 ɋɇɢɉ 23-
02-2003: 
Dd (ȽɋɈɉ) = (tint - tht)zht = (20 + 7,9)223 = 6222°ɋ×ɫɭɬ 
ɇɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɩɪɢɜɟɞɟɧɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɟ 
ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɧɟ ɦɟɧɟɟ ɧɨɪɦɢɪɭɟɦɵɯ ɡɧɚɱɟɧɢɣ, ɨɩɪɟɞɟɥɹɟɦɵɯ ɩɨ 
ɋɇɂɉ 23-02-2003 (ɬɚɛɥ.4) ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɝɪɚɞɭɫɨ-ɫɭɬɨɤ ɪɚɣɨɧɚ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ: 
Rreq= a×Dd + b = 0,00035 × 6222 + 1,4 = 3,578 ɦ2×°ɋ/ȼɬ, 
ɝɞɟ: Dd - ɝɪɚɞɭɫɨ-ɫɭɬɤɢ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ ɜ ɇɢɠɧɟɦ ɇɨɜɝɨɪɨɞɟ, 
a ɢ b - ɤɨɷɮɮɢɰɢɟɧɬɵ, ɩɪɢɧɢɦɚɟɦɵɟ ɩɨ ɬɚɛɥɢɰɟ 4 (ɟɫɥɢ ɋɇɢɉ 23-02-
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2003) ɢɥɢ ɩɨ ɬɚɛɥɢɰɟ 3 (ɟɫɥɢ ɋɉ 50.13330.2012) ɞɥɹ ɫɬɟɧ ɠɢɥɨɝɨ ɡɞɚɧɢɹ 
(ɫɬɨɥɛɟɰ 3) 
 
Ɉɩɪɟɞɟɥɟɧɢɟ ɧɨɪɦɵ ɬɟɩɥɨɜɨɣ ɡɚɳɢɬɵ ɩɨ ɭɫɥɨɜɢɸ ɫɚɧɢɬɚɪɢɢ 
Ɉɩɪɟɞɟɥɟɧɢɟ ɧɨɪɦɚɬɢɜɧɨɝɨ (ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɝɨ) 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɩɨ ɭɫɥɨɜɢɸ ɫɚɧɢɬɚɪɢɢ (ɮɨɪɦɭɥɚ 3 ɋɇɢɉ 23-
02-2003): 
2int
int
( ) 1(20 37)
1,64 /
4 8,7
ext
req
n
n t t
R м С ȼɬ
t a
     
ɝɞɟ: n = 1 - ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɹɬɵɣ ɩɨ ɬɚɛɥɢɰɟ 6 [4] ɞɥɹ ɧɚɪɭɠɧɨɣ 
ɫɬɟɧɵ; 
tint = 20°ɋ - ɡɧɚɱɟɧɢɟ ɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ; 
text = -37°ɋ - ɡɧɚɱɟɧɢɟ ɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ; 
Δtn = 4°ɋ - ɧɨɪɦɢɪɭɟɦɵɣ ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɩɟɪɟɩɚɞ ɦɟɠɞɭ 
ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ ɢ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ 
ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɬɚɛɥɢɰɟ 5 [4] ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ 
ɞɥɹ ɧɚɪɭɠɧɵɯ ɫɬɟɧ ɠɢɥɵɯ ɡɞɚɧɢɣ; 
αint = 8,7 ȼɬ/(ɦ2×°ɋ) - ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɜɧɭɬɪɟɧɧɟɣ 
ɩɨɜɟɪɯɧɨɫɬɢ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɬɚɛɥɢɰɟ 7 [4] ɞɥɹ 
ɧɚɪɭɠɧɵɯ ɫɬɟɧ. 
ɇɨɪɦɚ ɬɟɩɥɨɜɨɣ ɡɚɳɢɬɵ 
ɂɡ ɩɪɢɜɟɞɟɧɧɵɯ ɜɵɲɟ ɜɵɱɢɫɥɟɧɢɣ ɡɚ ɬɪɟɛɭɟɦɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 
ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɜɵɛɢɪɚɟɦ Rreq ɢɡ ɭɫɥɨɜɢɹ ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɹ ɢ ɨɛɨɡɧɚɱɚɟɦ 
ɟɝɨ ɬɟɩɟɪɶ Rɬɪ0=3,548ɦ2×°ɋ/ȼɬ. 
Ɉɩɪɟɞɟɥɟɧɢɟ ɬɨɥɳɢɧɵ ɭɬɟɩɥɢɬɟɥɹ 
Ⱦɥɹ ɤɚɠɞɨɝɨ ɫɥɨɹ ɡɚɞɚɧɧɨɣ ɫɬɟɧɵ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɱɢɬɚɬɶ 
ɬɟɪɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɨ ɮɨɪɦɭɥɟ: 
i
i
i
R

  
ɝɞɟ: δi- ɬɨɥɳɢɧɚ ɫɥɨɹ, ɦɦ; 
Ȝi - ɪɚɫɱɟɬɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɦɚɬɟɪɢɚɥɚ ɫɥɨɹ ȼɬ/(ɦ 
× °ɋ). 
1 ɭɬɟɩɥɢɬɟɥɶ (ɩɨɥɢɫɬɟɪɨɥɛɟɬɨɧ): R1 = x/0,1 = x/0,1 ɦ2×°ɋ/ȼɬ. 
2 ɫɥɨɣ (ɛɟɬɨɧ): R2 = 0,35/1,74 = 0,20 ɦ2×°ɋ/ȼɬ. 
Ɉɩɪɟɞɟɥɟɧɢɟ ɦɢɧɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɝɨ (ɬɪɟɛɭɟɦɨɝɨ) ɬɟɪɦɢɱɟɫɤɨɝɨ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ (ɮɨɪɦɭɥɚ 5.6 ȿ.Ƚ. Ɇɚɥɹɜɢɧɚ 
"Ɍɟɩɥɨɩɨɬɟɪɢ ɡɞɚɧɢɹ. ɋɩɪɚɜɨɱɧɨɟ ɩɨɫɨɛɢɟ"): 
2
0 int
1 1
( ) 3,578 ( 0,20) 3,228 /
8,7 23
ɬр
ɭɬ ɬр ext iR R R R R м С ȼɬ          
ɝɞɟ: Rint = 1/αint = 1/8,7 - ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɨɛɦɟɧɭ ɧɚ ɜɧɭɬɪɟɧɧɟɣ 
ɩɨɜɟɪɯɧɨɫɬɢ; 
Rext = 1/αext = 1/23 - ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɨɛɦɟɧɭ ɧɚ ɧɚɪɭɠɧɨɣ 
ɩɨɜɟɪɯɧɨɫɬɢ, αext ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɬɚɛɥɢɰɟ 14 [4] ɞɥɹ ɧɚɪɭɠɧɵɯ ɫɬɟɧ; 
ΣRi = 0,20 - ɫɭɦɦɚ ɬɟɪɦɢɱɟɫɤɢɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɜɫɟɯ ɫɥɨɟɜ ɫɬɟɧɵ ɛɟɡ 
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ɫɥɨɹ ɭɬɟɩɥɢɬɟɥɹ, ɨɩɪɟɞɟɥɟɧɧɵɯ ɫ ɭɱɟɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ 
ɦɚɬɟɪɢɚɥɨɜ, ɩɪɢɧɹɬɵɯ ɩɨ ɝɪɚɮɟ Ⱥ ɢɥɢ Ȼ (ɫɬɨɥɛɰɵ 8 ɢ 9 ɬɚɛɥɢɰɵ Ⱦ1 ɋɉ 23-
101-2004) ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɜɥɚɠɧɨɫɬɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɬɟɧɵ, 
ɦ2·°ɋ/ȼɬ 
Ɍɨɥɳɢɧɚ ɭɬɟɩɥɢɬɟɥɹ ɪɚɜɧɚ (ɮɨɪɦɭɥɚ 5,7 [4]): 
0,1 3,228 0,323 32ɬр ɬрɭɬ ɭɬ ɭɬR м мм      
ɝɞɟ: Ȝɭɬ - ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɦɚɬɟɪɢɚɥɚ ɭɬɟɩɥɢɬɟɥɹ, 
ȼɬ/(ɦ·°ɋ). 
Ɉɩɪɟɞɟɥɟɧɢɟ ɬɟɪɦɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɬɟɧɵ ɢɡ ɭɫɥɨɜɢɹ, ɱɬɨ 
ɨɛɳɚɹ ɬɨɥɳɢɧɚ ɭɬɟɩɥɢɬɟɥɹ ɛɭɞɟɬ 120 ɦɦ (ɮɨɪɦɭɥɚ 5.8 [4]): 
2
0 int ,
1 1 0,32
0,20 3,58 /
8,7 23 0,1
ext ɬ iR R R R м С ȼɬ         
ɝɞɟ: ΣRɬ,i - ɫɭɦɦɚ ɬɟɪɦɢɱɟɫɤɢɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɜɫɟɯ ɫɥɨɟɜ ɨɝɪɚɠɞɟɧɢɹ, 
ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɫɥɨɹ ɭɬɟɩɥɢɬɟɥɹ, ɩɪɢɧɹɬɨɣ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɬɨɥɳɢɧɵ, 
ɦ2·°ɋ/ȼɬ. 
ɂɡ ɩɨɥɭɱɟɧɧɨɝɨ ɪɟɡɭɥɶɬɚɬɚ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ 
R0 = 3,58 ɦ2×°ɋ/ȼɬ > Rɬɪ0 = 3,548ɦ2×°ɋ/ȼɬ → ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 
ɬɨɥɳɢɧɚ ɭɬɟɩɥɢɬɟɥɹ ɩɨɞɨɛɪɚɧɚ ɩɪɚɜɢɥɶɧɨ.  
 
3.5 Ɉɩɢɫɚɧɢɟ ɭɫɬɪɨɣɫɬɜɚ ɜɚɪɢɚɧɬɨɜ ɭɬɟɩɥɟɧɢɹ ɮɭɧɞɚɦɟɧɬɚ 
 
1.ȼɚɪɢɚɧɬ ɫ ɯɨɥɨɞɧɵɦ ɩɨɞɜɚɥɨɦ: 
1)Ɂɚɤɪɵɬɶ ɜɫɟ ɳɟɥɢ ɦɟɠɞɭ ɩɨɥɨɜɵɦɢ ɞɨɫɤɚɦɢ ɫ ɩɨɦɨɳɶɸ ɝɟɪɦɟɬɢɤɚ 
ɞɥɹ ɞɟɪɟɜɚ 
2)ɇɚɧɟɫɬɢ ɦɚɫɬɢɤɭ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɩɟɪɟɤɪɵɬɢɹ 
3)ɉɪɢɤɥɟɢɬɶ ɭɬɟɩɥɢɬɟɥɶ (ɮɨɥɶɝɢɪɨɜɚɧɧɭɸ ɦɢɧɟɪɚɥɶɧɭɸ ɜɚɬɭ 10 ɫɦ)  
2.ȼɚɪɢɚɧɬ ɫ ɬɟɩɥɵɦ ɩɨɞɜɚɥɨɦ №1: 
1)Ɉɬɱɢɫɬɢɬɶ ɩɨɜɟɪɯɧɨɫɬɶ ɛɟɬɨɧɚ ɮɭɧɞɚɦɟɧɬɚ 
2)ɍɥɨɠɢɬɶ ɝɨɪɢɡɨɧɬɚɥɶɧɭɸ ɩɨɥɢɦɟɪɧɭɸ ɫɟɬɤɭ (10ɯ10ɫɦ), ɚ ɬɚɤɠɟ 
ɜɵɫɬɚɜɢɬɶ ɜɟɪɬɢɤɚɥɶɧɭɸ ɩɨɥɢɦɟɪɧɭɸ ɫɟɬɤɭ (10ɯ10ɫɦ) 
3)ȼɵɫɬɚɜɢɬɶ ɨɩɚɥɭɛɤɭ  
4)Ɂɚɥɢɬɶ ɩɨɥɢɫɬɟɪɨɥɛɟɬɨɧ ɫ ɩɥɨɬɧɨɫɬɶɸ 300 ɤɝ/ɦ³ (ɬɨɥɳɢɧɚ 
ɭɬɟɩɥɢɬɟɥɹ=32ɫɦ) 
5)ɉɨɫɥɟ ɡɚɬɜɟɪɞɟɧɢɹ, ɫɞɟɥɚɬɶ ɫɬɹɠɤɭ ɢɡ ɩɨɥɢɫɬɟɪɨɥɛɟɬɨɧɚ ɩɨɞ ɭɝɥɨɦ 
2⁰ 
6)Ɉɲɬɭɤɚɬɭɪɢɬɶ ɩɨɥɭɱɟɧɧɵɣ ɩɨɥɢɫɬɟɪɨɥɛɟɬɨɧ ɩɨ ɲɬɭɤɚɬɭɪɧɨɣ ɫɟɬɤɟ 
(10ɯ10ɫɦ) ɰɟɦɟɧɬɧɨ-ɩɟɫɱɚɧɵɦ ɪɚɫɬɜɨɪɨɦ ɫ ɤɪɚɫɢɬɟɥɟɦ 
7)ɍɫɬɪɨɢɬɶ ɫɥɢɜ, ɜ ɜɢɞɟ ɨɰɢɧɤɨɜɚɧɧɨɝɨ ɥɢɫɬɚ: ɩɪɨɞɟɥɚɬɶ ɲɬɪɚɛɭ ɜ 
ɛɪɟɜɧɟ, ɡɚɜɟɫɬɢ ɨɰɢɧɤɨɜɚɧɧɵɣ ɥɢɫɬ ɢ ɡɚɤɪɟɩɢɬɶ ɫɚɦɨɪɟɡɚɦɢ, ɩɨɫɥɟ ɱɟɝɨ 
ɡɚɥɢɬɶ ɲɬɪɚɛɭ ɝɟɪɦɟɬɢɤɨɦ  
8)ɉɨɜɟɪɯɧɨɫɬɶ ɨɬɦɨɫɬɤɢ ɡɚɠɟɥɟɡɧɢɬɶ 
3.ȼɚɪɢɚɧɬ ɫ ɬɟɩɥɵɦ ɩɨɞɜɚɥɨɦ №2: 
1)ɍɛɪɚɬɶ ɢɦɟɸɳɭɸɫɹ ɨɬɦɨɫɬɤɭ 
2)ɍɛɪɚɬɶ ɝɪɭɧɬ, ɧɚɯɨɞɹɳɢɣɫɹ ɜɨɡɥɟ ɫɬɟɧ ɩɨɞɜɚɥɚ h=0,5ɦ a=2ɦ 
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3)Ɂɚɤɪɟɩɢɬɶ ɜɟɪɬɢɤɚɥɶɧɵɣ ɭɬɟɩɥɢɬɶ (ɩɟɧɨɩɥɚɫɬ 12ɫɦ) ɧɚ ɦɚɫɬɢɤɭ, 
ɡɚɜɨɞɹ ɟɝɨ ɩɨɞ ɫɥɢɜ 
4)ɋɞɟɥɚɬɶ ɩɟɫɱɚɧɭɸ ɩɨɞɝɨɬɨɜɤɭ 20 ɫɦ 
5)ɋɞɟɥɚɬɶ ɳɟɛɟɧɨɱɧɭɸ ɩɨɞɝɨɬɨɜɤɭ 5 ɫɦ 
6)ɍɥɨɠɢɬɶ ɝɨɪɢɡɨɧɬɚɥɶɧɵɣ ɭɬɟɩɥɢɬɟɥɶ (ɩɟɧɨɩɥɚɫɬ 12ɫɦ) 
7)ɍɫɬɪɨɢɬɶ ɞɪɟɧɚɠɧɵɣ ɤɚɧɚɥ 
8)Ɂɚɥɢɬɶ ɨɬɦɨɫɬɤɭ 
ɂɬɨɝɨɦ ɨɰɟɧɤɢ ɜɚɪɢɚɧɬɨɜ ɬɟɩɥɨɡɚɳɢɬɵ ɛɵɥɨ ɨɩɪɟɞɟɥɟɧɨ, ɱɬɨ 
ɪɟɲɟɧɢɹ, ɩɨ ɪɚɫɱɟɬɚɦ ɢ ɬɟɯɧɢɱɟɫɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ, ɞɨɤɚɡɚɥɢ ɫɜɨɸ 
ɪɚɰɢɨɧɚɥɶɧɨɫɬɶ ɞɥɹ ɞɚɧɧɨɣ ɦɟɫɬɧɨɫɬɢ ɢ ɬɟɦ ɫɚɦɵɦ ɦɨɝɭɬ ɛɵɬɶ ɩɪɢɦɟɧɟɧɵ 
ɩɪɢ ɭɬɟɩɥɟɧɢɢ ɮɭɧɞɚɦɟɧɬɚ ɞɚɧɧɨɝɨ ɞɨɦɚ ɜ ɍɫɬɶ-Ⱥɛɚɤɚɧɫɤɨɦ ɪɚɣɨɧɟ. 
Ɉɞɧɚɤɨ ɫɱɢɬɚɸ ɧɚɢɛɨɥɟɟ ɪɚɰɢɨɧɚɥɶɧɵɦ ɢɫɩɨɥɶɡɨɜɚɧɢɟ «ȼɚɪɢɚɧɬɚ ɫ ɬɟɩɥɵɦ 
ɩɨɞɜɚɥɨɦ №1», ɬ.ɤ. ɩɪɢ ɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɦɨɠɧɨ ɨɪɝɚɧɢɡɨɜɚɬɶ ɪɚɡɥɢɱɧɵɣ 
ɮɭɧɤɰɢɨɧɚɥɶɧɵɣ ɩɪɨɰɟɫɫ ɜ ɩɨɞɡɟɦɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ. 
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4 Ɍɟɯɧɨɥɨɝɢɹ ɢ ɨɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
         4.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
 
Ɋɚɣɨɧ – ɫ.Ʉɚɥɢɧɢɧɨ, ɍɫɬɶ-Ⱥɛɚɤɚɧɫɤɢɣ ɪɚɣɨɧ Ɋɏ; 
Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɫɯɟɦɚ – ɛɟɫɤɚɪɤɚɫɧɚɹ.  
Ɋɚɡɦɟɪɵ ɜ ɩɥɚɧɟ: 18,35×22,35 ɦ.  
ȼɵɫɨɬɚ ɡɞɚɧɢɹ: 8,5 ɦ; 
ȼɵɫɨɬɚ ɨɬ ɭɪɨɜɧɹ ɩɨɥɚ ɞɨ ɧɢɡɚ ɧɟɫɭɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ: 2,960 ɦ; 
Ʉɨɥɢɱɟɫɬɜɨ ɷɬɚɠɟɣ: 2; 
Ⱦɚɥɶɧɨɫɬɶ ɩɨɫɬɚɜɤɢ ɦɚɬɟɪɢɚɥɨɜ: 9 ɤɦ; 
Ɉɛɳɚɹ ɩɥɨɳɚɞɶ ɡɞɚɧɢɹ: 240   ; 
Ɏɭɧɞɚɦɟɧɬɵ: ɥɟɧɬɨɱɧɵɟ ɦɨɧɨɥɢɬɧɵɟ; 
ɉɟɪɟɤɪɵɬɢɟ: ɞɟɪɟɜɹɧɧɨɟ ɩɨ ɛɚɥɤɚɦ; 
Ʉɨɧɫɬɪɭɤɰɢɢ ɤɪɨɜɥɢ: ɚɧɞɭɥɢɧ; 
ɋɬɟɧɵ: ɞɟɪɟɜɹɧɧɵɣ ɛɪɭɫ; 
Ʌɟɫɬɧɢɰɵ: ɜɧɭɬɪɟɧɧɢɟ ɞɟɪɟɜɹɧɧɵɟ. 
Ɉɤɧɚ: ɩɪɨɮɢɥɶ ɢɡ ɉȼɏ; 
Ⱦɜɟɪɢ: ɪɚɫɩɚɲɧɚɹ ɦɟɬɚɥɥɢɱɟɫɤɚɹ-ɜɯɨɞɧɚɹ, ɦɟɠɤɨɦɧɚɬɧɵɟ-
ɞɟɪɟɜɹɧɧɵɟ; 
ȼɨɪɨɬɚ: ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɪɚɫɩɚɲɧɵɟ-ɝɚɪɚɠɧɵɟ; 
Ɉɬɦɨɫɬɤɚ: ɭɫɬɪɨɟɧɧɚɹ ɢɡ ɛɟɬɨɧɚ, ɲɢɪɢɧɨɣ 1 ɦ; 
Ɉɬɞɟɥɤɚ: ɜɧɭɬɪɟɧɧɹɹ-ɲɬɭɤɚɬɭɪɤɚ ɩɨ ɩɨɜɟɪɯɧɨɫɬɹɦ ɫɬɟɧ. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 37 
 
4.2 ɋɩɟɰɢɮɢɤɚɰɢɹ ɷɥɟɦɟɧɬɨɜ ɢ ɤɨɧɫɬɪɭɤɰɢɣ 
 
ȼ ɯɨɞɟ ɩɪɨɜɟɞɟɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɜɟɞɟɬɫɹ ɦɨɧɬɚɠ ɦɟɬɚɥɥɢɱɟɫɤɢɯ 
ɷɥɟɦɟɧɬɨɜ ɤɚɪɤɚɫɚ (ɮɟɪɦ, ɛɚɥɨɤ, ɩɪɨɝɨɧɨɜ, ɤɨɥɨɧɧ ɢ ɬ.ɞ.), ɧɚɜɟɫɧɵɯ 
ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ, ɫɬɟɤɥɨɩɚɤɟɬɨɜ, ɚ ɬɚɤɠɟ ɨɤɨɧɧɵɯ ɢ ɞɜɟɪɧɵɯ ɛɥɨɤɨɜ. 
ɋɩɟɰɢɮɢɤɚɰɢɹ ɫɛɨɪɧɵɯ ɷɥɟɦɟɧɬɨɜ ɫ ɭɤɚɡɚɧɢɟɦ ɢɯ ɦɚɫɫ ɩɪɢɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɟ 
4.1. 
Ɍɚɛɥɢɰɚ 4.1 – ɋɩɟɰɢɮɢɤɚɰɢɹ ɷɥɟɦɟɧɬɨɜ ɢ ɤɨɧɫɬɪɭɤɰɢɣ 
№ 
ɩ/ɩ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɷɥɟɦɟɧɬɚ 
ɗɫɤɢɡ 
Ɉɫɧɨɜɧɵɟ 
ɪɚɡɦɟɪɵ 
Ɇɚɪɤɚ/ 
ɫɟɱɟɧɢɟ 
ɷɥɟɦɟɧɬɨɜ 
Ʉɨɥ. 
ɜ ɲɬ. 
Ɇɚɫɫɚ, ɤɝ 
1-ɝɨ  
ɷɥɟɦ. 
ȼɫɟɯ 
ɷɥɟɦ. 
Ɏɭɧɞɚɦɟɧɬɵ 
1 Ʉɪɨɧɲɬɟɣɧ 
 
STARFIX 
(SMP-12699-
1) 
 
814 0,240 195,36 
2 ɍɬɟɩɥɢɬɟɥɶ 
 
Ɍɍ 5762-010-
74182181-
2012 
408 24,3 9914 
3 
ȼɟɬɪɨ-
ɜɥɚɝɨɡɚɳɢɬɧɚɹ 
ɩɥɟɧɤɚ 
 
Ɉɧɞɭɬɢɫ 
SA115 
408 0,1 40,8 
4 
ɋɤɨɥɶɡɹɳɚɹ 
ɫɚɥɚɡɤɚ 
 
Synology 2U 
Rail Kit  
410 0,110 45,1 
5 
Ɉɛɥɢɰɨɜɨɱɧɵɣ 
ɩɪɨɮɢɥɶ 
 
Ʌɉ-ɇɉ 15-10 204 17,7 444,0 
6 
Ⱥɥɸɦɢɧɢɟɜɚɹ 
ɤɚɫɟɬɚ 
 
Ⱥɉ 1.1-1.1 279 1,8 502,2 
7 
ɍɝɥɨɜɵɟ 
ɫɬɵɤɨɜɨɱɧɵɟ 
ɷɥɟɦɟɧɬɵ 
 
- 12 18,7 224,4 
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4.3 ȼɵɛɨɪ ɢ ɪɚɫɱɟɬ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ 
 
Ɉɫɧɨɜɧɵɦ ɫɩɨɫɨɛɨɦ ɞɨɫɬɚɜɤɢ ɦɚɬɟɪɢɚɥɨɜ ɢ ɤɨɧɫɬɪɭɤɰɢɣ ɫ ɡɚɜɨɞɨɜ 
ɢɡɝɨɬɨɜɢɬɟɥɟɣ ɧɚ ɫɬɪɨɢɬɟɥɶɧɵɟ ɩɥɨɳɚɞɤɢ ɹɜɥɹɸɬɫɹ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɵɟ 
ɩɟɪɟɜɨɡɤɢ. ɉɪɢ ɚɜɬɨɦɨɛɢɥɶɧɨɦ ɬɢɩɟ ɩɨɤɪɵɬɢɹ ɞɨɪɨɝ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ 
ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ, ɩɟɪɟɜɨɡɹɳɢɯ ɫɬɪɨɢɬɟɥɶɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ, ɧɟ 
ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 35 ɤɦ/ɱ. 
Ɋɟɡɭɥɶɬɚɬ ɩɨɞɛɨɪɚ ɝɪɭɡɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 4.5. 
Ɍɚɛɥɢɰɚ 4.2 – Ⱦɚɧɧɵɟ ɪɚɫɱɟɬɚ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɩɨ ɞɨɫɬɚɜɤɟ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ 
ɇɚ
ɢɦ
ɟɧɨ
ɜɚɧ
ɢɟ 
ɩɟɪ
ɟɜɨ
ɡɢɦ
ɨɝɨ
 ɝɪ
ɭɡɚ
 
ȿɞ
. ɢ
ɡɦ.
 
Ʉɨ
ɥɢɱ
ɟɫɬ
ɜɨ 
ȼɟɫ, ɤɝ ɋɜɟɞɟɧɢɹ ɨ ɜɵɛɪɚɧɧɵɯ ɚɜɬɨɦɨɛɢɥɹɯ 
ȿɞ
ɢɧ
ɢɰ
ɵ 
ȼɫ
ɟɝɨ
 
Ɇɚ
ɪɤɚ
 
Ƚɪ
ɭɡɨ
ɩɨɞ
ɴɟɦ
., ɬ
 
Ʉɨ
ɥɢɱ
ɟɫɬ
ɜɨ 
ɫɦ
ɟɧ 
Ʉɨ
ɥɢɱ
ɟɫɬ
ɜɨ 
ɪɟɣ
ɫɨɜ
 
Ʉɨ
ɥɢɱ
ɟɫɬ
ɜɨ 
ɚɜɬ
ɨɦ
ɨɛɢ
ɥɟɣ
 
1 2 3 4 5 6 7 8 
Ʉɪɨɧɲɬɟɣɧɵ  ɲɬ. 814 0,24 192,36 ȽȺɁ-
3221  
2 1 1 1 
ɍɬɟɩɥɢɬɟɥɶ ɲɬ. 408 24,3 9914 ȽȺɁ-
3221 
2 1 5 1 
ȼɟɬɪɨ-
ɜɥɚɝɨɡɚɳɢɬɧ
ɚɹ ɩɥɟɧɤɚ 
ɲɬ. 408 0,1 40,8 ȽȺɁ-
3221 
2 1 1 1 
ɋɤɨɥɶɡɹɳɚɹ 
ɫɚɥɚɡɤɚ ɲɬ. 410 0,11 45,1 
ȽȺɁ-
3221  
2 1 1 1 
Ɉɛɥɢɰɨɜɨɱɧ
ɵɣ ɩɪɨɮɢɥɶ ɲɬ. 204 17,7 444,0 
ȽȺɁ-
3221 
2 1 1 1 
Ⱥɥɸɦɢɧɢɟɜɚ
ɹ ɤɚɫɟɬɚ ɲɬ. 279 1,8 502,2 
ȽȺɁ-
3221 
2 1 1 1 
ɍɝɥɨɜɵɟ 
ɫɬɵɤɨɜɨɱɧɵɟ 
ɷɥɟɦɟɧɬɵ 
ɲɬ. 12 18,7 224,4 ȽȺɁ-
3221 
1 1 1 1 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɛɵɥɢ ɩɨɞɨɛɪɚɧɵ ɬɪɚɧɫɩɨɪɬɧɵɟ ɫɪɟɞɫɬɜɚ ɞɥɹ 
ɷɮɮɟɤɬɢɜɧɨɣ  ɩɨɫɬɚɜɤɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɦɚɬɟɪɢɚɥɨɜ, ɫɨ ɫɤɥɚɞɚ 
ɞɨ ɦɟɫɬɚ ɜɨɡɜɟɞɟɧɢɹ ɡɞɚɧɢɹ. ɂ ɨɩɪɟɞɟɥɟɧɵ ɫɪɨɤɢ ɩɨɫɬɚɜɤɢ. Ɉɫɧɨɜɧɨɣ 
ɬɪɚɧɫɩɨɪɬɧɨɣ ɦɚɲɢɧɨɣ ɞɥɹ ɩɟɪɟɜɨɡɤɢ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɦɚɬɟɪɢɚɥɨɜ ɹɜɥɹɟɬɫɹ 
ȽȺɁ-3221 (ɪɢɫɭɧɨɤ 4.1). 
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 Ɋɢɫɭɧɨɤ 4.1 – ȽȺɁ3221 
 
4.4 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ ɧɚ ɭɫɬɪɨɣɫɬɜɨ ɜɟɧɬɢɥɢɪɭɟɦɨɝɨ ɮɚɫɚɞɚ 
ɫ ɨɛɥɢɰɨɜɤɨɣ ɚɥɸɦɢɧɢɟɜɵɦɢ ɤɨɦɩɨɡɢɬɧɵɦɢ ɩɚɧɟɥɹɦɢ ɬɢɩɚ Alucobond 
 
Ͷ.Ͷ.ͳ О˄ˎ˃˔˕˟ ˒˓ˋˏˈːˈːˋя 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ ɪɚɡɪɚɛɨɬɚɧɚ ɧɚ ɭɫɬɪɨɣɫɬɜɨ ɜɟɧɬɢɥɢɪɭɟɦɨɝɨ 
ɮɚɫɚɞɚ ɫ ɨɛɥɢɰɨɜɤɨɣ ɚɥɸɦɢɧɢɟɜɵɦɢ ɤɨɦɩɨɡɢɬɧɵɦɢ ɩɚɧɟɥɹɦɢ ɬɢɩɚ 
Alucobond ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɨɛɳɟɫɬɜɟɧɧɨɝɨ ɡɞɚɧɢɹ. 
ȼ ɩɨɞɤɨɧɫɬɪɭɤɰɢɸ ɮɚɫɚɞɧɨɣ ɫɢɫɬɟɦɵ (ALUKOM) ɜɯɨɞɹɬ ɫɥɟɞɭɸɳɢɟ 
ɷɥɟɦɟɧɬɵ: 
- ɧɚɩɪɚɜɥɹɸɳɚɹ (ɚɥɸɦɢɧɢɣ); 
- ɤɪɨɧɲɬɟɣɧ (ɚɥɸɦɢɧɢɣ); 
-ɤɪɟɩɺɠ (ɞɸɛɟɥɶ, ɡɚɤɥɺɩɤɢ, ɫɚɦɨɪɟɡɵ)  
ȼ ɫɨɫɬɚɜɟ ɪɚɛɨɬ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɞɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɨɣ 
ɜɯɨɞɹɬ: 
ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ;  
ɦɨɧɬɚɠ ɤɪɨɧɲɬɟɣɧɨɜ; 
ɭɬɟɩɥɟɧɢɟ ɮɚɫɚɞɨɜ; 
ɭɤɥɚɞɤɭ ɜɟɬɪɨɡɚɳɢɬɧɨɣ ɩɥɺɧɤɢ; 
ɭɫɬɪɨɣɫɬɜɨ ɧɟɫɭɳɟɝɨ ɤɚɪɤɚɫɚ; 
ɭɫɬɪɨɣɫɬɜɨ ɧɚɪɭɠɧɨɣ ɨɛɥɢɰɨɜɤɢ 
Ɋɟɠɢɦ ɬɪɭɞɚ ɜ ɞɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɟ ɩɪɢɧɹɬ ɢɡ ɭɫɥɨɜɢɹ 
ɨɩɬɢɦɚɥɶɧɨɝɨ ɬɟɦɩɚ ɜɵɩɨɥɧɟɧɢɹ ɬɪɭɞɨɜɵɯ ɩɪɨɰɟɫɫɨɜ, ɩɪɢ ɪɚɰɢɨɧɚɥɶɧɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ, ɱɟɬɤɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɨɛɹɡɚɧɧɨɫɬɟɣ ɦɟɠɞɭ 
ɪɚɛɨɱɢɦɢ ɛɪɢɝɚɞɵ ɫ ɭɱɟɬɨɦ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɬɪɭɞɚ, ɩɪɢɦɟɧɟɧɢɹ 
ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɨɝɨ ɢɧɫɬɪɭɦɟɧɬɚ ɢ ɢɧɜɟɧɬɚɪɹ. 
ȼ ɫɨɫɬɚɜ ɛɪɢɝɚɞɵ ɧɚ ɨɞɧɭ ɡɚɯɜɚɬɤɭ ɜɯɨɞɢɬ: ɦɨɧɬɚɠɧɢɤ 5 ɪɚɡɪɹɞɚ-2 
ɱɟɥɨɜɟɤɚ (Ɇ1,2), ɦɨɧɬɚɠɧɢɤ 4 ɪɚɡɪɹɞɚ-5 ɱɟɥɨɜɟɤ (Ɇ3,4,5,6,7), ɦɨɧɬɚɠɧɢɤ 3 
ɪɚɡɪɹɞɚ-5 ɱɟɥɨɜɟɤ (Ɇ8,9,10,11,12). 
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4.4.2 Ɍɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɟ ɢ ɯɪɚɧɟɧɢɟ ɦɚɬɟɪɢɚɥɨɜ 
 
Ɍɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɟ ɩɪɨɮɢɥɟɣ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɩɚɤɟɬɚɯ. ɉɪɢ 
ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɢ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɢɧɹɬɵ ɦɟɪɵ ɞɥɹ ɩɪɟɞɨɯɪɚɧɟɧɢɹ 
ɦɟɬɚɥɥɨɩɪɨɮɢɥɹ ɨɬ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɨɜɪɟɠɞɟɧɢɣ. 
ɏɪɚɧɟɧɢɟ ɩɪɨɮɢɥɹ ɞɨɥɠɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɜ ɭɩɚɤɨɜɚɧɧɨɦ ɜɢɞɟ ɧɚ 
ɞɟɪɟɜɹɧɧɵɯ ɩɨɞɤɥɚɞɤɚɯ ɜ ɫɭɯɢɯ ɡɚɤɪɵɬɵɯ ɫɤɥɚɞɫɤɢɯ ɩɨɦɟɳɟɧɢɹɯ ɫ ɬɜɟɪɞɵɦ 
ɩɨɤɪɵɬɢɟɦ ɩɨɥɚ. ɇɟ ɞɨɩɭɫɤɚɟɬɫɹ ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɩɪɨɮɢɥɟɣ ɧɚ ɨɬɤɪɵɬɵɯ 
ɩɥɨɳɚɞɤɚɯ. 
Ʉɪɟɩɟɠɧɵɟ ɷɥɟɦɟɧɬɵ ɬɪɚɧɫɩɨɪɬɢɪɭɸɬ ɩɚɪɬɢɹɦɢ ɜ ɤɨɧɬɟɣɧɟɪɚɯ. 
Ʉɚɠɞɚɹ ɭɩɚɤɨɜɤɚ ɞɨɥɠɧɚ ɫɨɞɟɪɠɚɬɶ ɢɡɞɟɥɢɹ ɨɞɧɨɝɨ ɬɢɩɨɪɚɡɦɟɪɚ. ɉɪɢɟɦɤɚ 
ɤɪɟɩɟɠɧɵɯ ɷɥɟɦɟɧɬɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɚɪɬɢɹɦɢ. ɉɪɢ ɩɪɢɟɦɤɟ ɩɪɨɜɟɪɹɟɬɫɹ 
ɰɟɥɨɫɬɧɨɫɬɶ ɭɩɚɤɨɜɤɢ, ɦɚɪɤɢɪɨɜɤɚ, ɫɟɪɬɢɮɢɤɚɬ ɤɚɱɟɫɬɜɚ. 
ɏɪɚɧɢɬɶ ɤɪɟɩɟɠɧɵɟ ɢɡɞɟɥɢɹ ɧɟɨɛɯɨɞɢɦɨ ɜ ɭɩɚɤɨɜɤɟ ɡɚɜɨɞɚ-
ɢɡɝɨɬɨɜɢɬɟɥɹ ɜ ɡɚɤɪɵɬɵɯ ɩɨɦɟɳɟɧɢɹɯ. 
ɉɥɢɬɵ ɭɬɟɩɥɢɬɟɥɹ ɬɪɚɧɫɩɨɪɬɢɪɭɸɬɫɹ ɜɫɟɦɢ ɜɢɞɚɦɢ ɬɪɚɧɫɩɨɪɬɚ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ 9930 ɢ ɩɪɚɜɢɥɚɦɢ ɩɟɪɟɜɨɡɤɢ ɝɪɭɡɨɜ. ɂɯ ɧɟɨɛɯɨɞɢɦɨ 
ɯɪɚɧɢɬɶ ɜ ɭɫɥɨɜɢɹɯ, ɢɫɤɥɸɱɚɸɳɢɯ ɩɪɨɧɢɤɧɨɜɟɧɢɟ ɜɥɚɝɢ. 
 
4.4.3 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɬɟɯɧɨɥɨɝɢɹ ɪɚɛɨɬ 
 
Ɋɚɛɨɬɵ ɩɨ ɦɨɧɬɚɠɭ ɜɟɧɬɢɥɢɪɭɟɦɵɯ ɮɚɫɚɞɨɜ ɫ ɨɛɥɢɰɨɜɤɨɣ 
ɚɥɸɦɢɧɢɟɜɵɦɢ ɤɨɦɩɨɡɢɬɧɵɦɢ ɩɚɧɟɥɹɦɢ ɬɢɩɚ  Alucobond ɫɥɟɞɭɟɬ 
ɜɵɩɨɥɧɹɬɶ ɩɪɢ ɧɚɥɢɱɢɢ ɪɚɛɨɱɟɝɨ ɩɪɨɟɤɬɚ ɧɚ ɨɛɴɟɤɬ, ɫ ɧɚɥɢɱɢɟɦ ɱɟɪɬɟɠɟɣ 
ɭɡɥɨɜ ɤɪɟɩɥɟɧɢɹ ɧɟɫɭɳɟɣ ɫɢɫɬɟɦɵ ɤ ɤɨɧɫɬɪɭɤɰɢɹɦ ɡɞɚɧɢɹ. 
ɋɬɪɨɢɬɟɥɶɧɚɹ ɩɥɨɳɚɞɤɚ ɢ ɦɟɫɬɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɞɨɥɠɧɵ ɛɵɬɶ 
ɨɛɨɪɭɞɨɜɚɧɵ ɫɪɟɞɫɬɜɚɦɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ. 
Ⱦɨ ɧɚɱɚɥɚ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ ɫɥɟɞɭɸɳɢɟ 
ɪɚɛɨɬɵ: 
- ɡɚɤɨɧɱɟɧɵ ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ ɧɚ ɮɚɫɚɞɚɯ, ɩɨɞɥɟɠɚɳɢɯ 
ɭɬɟɩɥɟɧɢɸ; 
- ɧɚ ɨɫɧɨɜɚɧɢɢ ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɫɴɟɦɤɢ ɜɵɩɨɥɧɢɬɶ ɨɛɦɟɪɨɱɧɵɟ 
ɱɟɪɬɟɠɢ ɭɱɚɫɬɤɨɜ ɮɚɫɚɞɨɜ ɡɞɚɧɢɹ; 
Ɋɚɛɨɬɵ ɩɨ ɦɨɧɬɚɠɭ ɜɟɧɬɢɥɢɪɭɟɦɵɯ ɮɚɫɚɞɨɜ ɫ ɨɛɥɢɰɨɜɤɨɣ 
ɚɥɸɦɢɧɢɟɜɵɦɢ ɤɨɦɩɨɡɢɬɧɵɦɢ ɩɚɧɟɥɹɦɢ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɹɬɶ ɫ 
ɢɧɜɟɧɬɚɪɧɵɯ ɬɪɭɛɱɚɬɵɯ ɥɟɫɨɜ. 
ɉɪɢ ɭɫɬɚɧɨɜɤɟ ɥɟɫɨɜ ɫɬɨɣɤɢ ɨɩɢɪɚɸɬɫɹ ɧɚ ɫɬɚɥɶɧɵɟ ɛɚɲɦɚɤɢ ɢ 
ɤɪɟɩɢɬɶɫɹ ɤ ɮɚɫɚɞɭ ɚɧɤɟɪɚɦɢ ɱɟɪɟɡ ɨɞɢɧ ɭɡɟɥ ɩɨ ɜɟɪɬɢɤɚɥɢ ɢ ɝɨɪɢɡɨɧɬɚɥɢ. 
Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ ɩɨ ɦɨɧɬɚɠɭ ɫɢɫɬɟɦɵ ɡɞɚɧɢɟ ɪɚɡɛɢɜɚɸɬ ɧɚ 
ɡɚɯɜɚɬɤɢ-6 ɡɚɯɜɚɬɨɤ. Ɂɚɯɜɚɬɤɨɣ ɹɜɥɹɟɬɫɹ ɜɫɹ ɜɵɫɨɬɚ ɡɞɚɧɢɹ. 
Ɇɨɧɬɚɠ ɫɢɫɬɟɦɵ. 
Ɇɨɧɬɚɠ ɫɢɫɬɟɦɵ ɧɚɱɢɧɚɸɬ ɫ ɩɨɞɝɨɬɨɜɤɢ ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɟɧ-
ɜɵɩɨɥɧɹɸɬ ɦɨɧɬɚɠɧɢɤɢ 4 ɪɚɡɪɹɞɚ (Ɇ3) ɢ 3 ɪɚɡɪɹɞɚ (Ɇ8). Ⱦɚɥɟɟ ɧɚɱɢɧɚɸɬ 
ɪɚɡɦɟɬɤɭ ɮɚɫɚɞɚ ɧɚ ɩɪɨɦɟɠɭɬɨɱɧɵɟ ɬɨɱɤɢ ɦɨɧɬɚɠɧɢɤɢ 5 ɪɚɡɪɹɞɚ (Ɇ1), 4 
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ɪɚɡɪɹɞɚ (4), 3 ɪɚɡɪɹɞɚ (Ɇ9,10). Ƚɟɨɞɟɡɢɱɟɫɤɭɸ ɫɴɟɦɤɭ ɢ ɪɚɡɦɟɬɤɭ ɮɚɫɚɞɚ 
ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɨɞɢɬɶ ɫ ɩɨɦɨɳɶɸ ɝɟɨɞɟɡɢɱɟɫɤɨɝɨ ɩɪɢɛɨɪɚ-
ɜɵɫɨɤɨɬɨɱɧɵɯ ɭɪɨɜɧɟɣ ɋɌȻ-1111-98 ɢ ɨɬɜɟɫ. 
Ɋɚɡɦɟɳɟɧɢɟ ɤɪɨɧɲɬɟɣɧɨɜ ɧɚ ɮɚɫɚɞɟ ɫɬɟɧɵ ɢ ɜ ɭɝɥɨɜɨɣ ɡɨɧɟ 
ɩɪɨɢɡɜɨɞɹɬ ɫ ɲɚɝɨɦ 600 ɦɦ ɧɚ 1000 ɦɦ.  
ɉɨɫɥɟ ɪɚɡɦɟɬɤɢ ɮɚɫɚɞɚ ɜ ɦɟɫɬɚɯ ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɩɪɨɟɤɬɨɦ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɧɚɩɪɚɜɥɹɸɳɢɟ ɢ ɤɪɨɧɲɬɟɣɧɵ. Ɋɚɛɨɬɚ ɜɵɩɨɥɧɹɟɬɫɹ 
ɦɨɧɬɚɠɧɢɤɚɦɢ 4 ɪɚɡɪɹɞɚ (Ɇ5,6) ɢ 3 ɪɚɡɪɹɞɚ (Ɇ11). Ʉɪɨɧɲɬɟɣɧɵ ɤɪɟɩɹɬ ɤ 
ɫɬɟɧɟ ɩɪɢ ɩɨɦɨɳɢ ɚɧɤɟɪɨɜ, ɭɫɬɨɣɱɢɜɵɯ ɤ ɤɨɪɪɨɡɢɢ. Ʉɪɟɩɥɟɧɢɟ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ ɚɥɸɦɢɧɢɟɜɭɸ ɲɚɣɛɭ.  Ʉɪɟɩɥɟɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɨɞɧɢɦ ɚɧɤɟɪɨɦ. 
Ⱦɥɹ ɫɧɢɠɟɧɢɹ ɬɟɩɥɨɩɨɬɟɪɶ ɢ ɭɫɬɪɚɧɟɧɢɟ ɦɨɫɬɢɤɚ «ɯɨɥɨɞɚ», ɜ ɦɟɫɬɚɯ 
ɩɪɢɦɵɤɚɧɢɹ ɤɪɨɧɲɬɟɣɧɨɜ ɤ ɫɬɟɧɟ ɩɨɞ ɧɢɯ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɩɚɪɨɧɢɬɨɜɭɸ 
ɩɪɨɤɥɚɞɤɭ. ɋɜɟɪɥɟɧɢɟ ɫɥɟɞɭɟɬ ɜɵɩɨɥɧɹɬɶ ɩɪɢ ɩɨɦɨɳɢ ɷɥɟɤɬɪɨɞɪɟɥɢ ɩɨ 
ɧɚɧɟɫɟɧɧɵɦ ɦɟɬɤɚɦ. 
Ⱦɢɚɦɟɬɪ ɨɬɜɟɪɫɬɢɣ ɞɨɥɠɟɧ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɢɩɭ ɩɪɢɦɟɧɹɟɦɨɝɨ 
ɞɸɛɟɥɹ, ɝɥɭɛɢɧɚ ɨɬɜɟɪɫɬɢɣ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ ɧɟ ɦɟɧɟɟ ɱɟɦ ɧɚ 15 ɦɦ ɞɥɢɧɭ 
ɡɚɞɟɥɤɢ ɞɸɛɟɥɹ ɜ ɫɬɟɧɭ. 
Ɇɨɧɬɚɠ ɩɥɢɬ ɭɬɟɩɥɢɬɟɥɹ. 
ɋɬɟɧɭ, ɧɚ ɤɨɬɨɪɨɣ ɩɪɨɢɫɯɨɞɢɬ ɦɨɧɬɚɠ ɩɥɢɬ ɭɬɟɩɥɢɬɟɥɹ, ɧɟɨɛɯɨɞɢɦɨ 
ɭɤɪɵɬɶ ɨɬ ɩɨɩɚɞɚɧɢɹ ɜɥɚɝɢ. 
Ɇɨɧɬɚɠ ɩɥɢɬ ɭɬɟɩɥɢɬɟɥɹ ɜɟɞɟɬɫɹ ɫɧɢɡɭ ɜɜɟɪɯ ɦɨɧɬɚɠɧɢɤɚɦɢ 5 
ɪɚɡɪɹɞɚ (Ɇ2), 4 ɪɚɡɪɹɞɚ (Ɇ3,Ɇ7), 3 ɪɚɡɪɹɞɚ (Ɇ8,12). ɉɥɢɬɵ ɭɬɟɩɥɢɬɟɥɹ 
ɞɨɥɠɧɵ ɭɫɬɚɧɚɜɥɢɜɚɬɶɫɹ ɩɥɨɬɧɨ ɞɪɭɝ ɤ ɞɪɭɝɭ, ɱɬɨɛɵ ɧɟ ɛɵɥɨ ɩɭɫɬɨɬ ɜ ɲɜɚɯ. 
Ⱦɥɹ ɤɪɟɩɥɟɧɢɹ ɩɥɢɬ ɭɬɟɩɥɢɬɟɥɹ ɤ ɨɫɧɨɜɚɧɢɸ ɩɪɢɦɟɧɹɸɬ 
ɩɥɚɫɬɢɤɨɜɵɟ ɚɧɤɟɪɵ ɫ ɫɟɪɞɟɱɧɢɤɨɦ ɢɡ ɧɟɪɠɚɜɟɸɳɟɣ ɫɬɚɥɢ ɞɥɹ ɱɟɝɨ ɜ ɫɬɟɧɟ 
ɩɪɨɫɜɟɪɥɢɜɚɸɬɫɹ ɨɬɜɟɪɫɬɢɹ, ɩɪɨɞɭɜɚɸɬɫɹ ɜɨɡɞɭɯɨɦ ɢ ɜ ɧɢɯ ɜɫɬɚɜɥɹɸɬɫɹ 
ɚɧɤɟɪɵ, ɲɥɹɩɤɢ ɤɨɬɨɪɵɯ ɧɚɞɺɠɧɨ ɩɪɢɠɢɦɚɸɬ ɩɥɢɬɵ ɤ ɮɚɫɚɞɭ (ɪɚɫɯɨɞ - 5 
ɲɬ ɧɚ ɨɞɧɭ ɩɥɢɬɭ). Ⱦɥɹ ɭɫɬɚɧɨɜɤɢ ɩɥɢɬ ɧɚ ɭɠɟ ɡɚɤɪɟɩɥɺɧɧɵɟ ɤ ɮɚɫɚɞɭ 
ɤɪɨɧɲɬɟɣɧɵ ɜ ɧɟɨɛɯɨɞɢɦɵɯ ɦɟɫɬɚɯ ɜ ɩɥɢɬɚɯ ɞɟɥɚɸɬɫɹ ɩɪɨɪɟɡɵ. Ɍɟ ɠɟ 
ɦɨɧɬɚɠɧɢɤɢ ɫ ɨɬɫɬɚɜɚɧɢɟɦ ɜ ɧɟɫɤɨɥɶɤɨ ɱɚɫɨɜ ɜɟɞɭɬ ɦɨɧɬɚɠ ɜɟɬɪɨɡɚɳɢɬɧɨɣ 
ɩɥɺɧɤɢ. 
ɍɫɬɚɧɨɜɤɚ ɧɚɩɪɚɜɥɹɸɳɢɯ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɦɨɧɬɚɠɧɢɤɚɦɢ 5 ɪɚɡɪɹɞɚ 
(Ɇ1), 4 ɪɚɡɪɹɞɚ (Ɇ4), 3 ɪɚɡɪɹɞɚ (9,10). 
ɀɺɫɬɤɨɟ ɤɪɟɩɥɟɧɢɟ ɧɚɩɪɚɜɥɹɸɳɢɯ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɬɨɥɶɤɨ ɧɚ 
ɜɟɪɯɧɟɦ ɤɪɨɧɲɬɟɣɧɟ ɤɚɠɞɨɣ ɧɚɩɪɚɜɥɹɸɳɟɣ ɩɪɢ ɩɨɦɨɳɢ ɚɥɸɦɢɧɢɟɜɨɣ 
ɡɚɤɥɺɩɤɢ (4,8ɯ16) ɫɨ ɲɬɢɮɬɨɦ ɢɡ ɧɟɪɠɚɜɟɸɳɟɣ ɫɬɚɥɢ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɬɚɤɭɸ ɮɢɤɫɚɰɢɸ ɧɚɩɪɚɜɥɹɸɳɟɣ, ɩɪɢ ɤɨɬɨɪɨɣ ɡɚɞɚɺɬɫɹ ɧɚɩɪɚɜɥɟɧɢɟ ɟɺ 
ɩɟɪɟɦɟɳɟɧɢɹ ɬɨɥɶɤɨ ɜɧɢɡ ɩɪɢ ɬɟɪɦɢɱɟɫɤɨɦ ɪɚɫɲɢɪɟɧɢɢ. 
ɇɢɠɧɹɹ ɢ ɫɪɟɞɧɹɹ ɱɚɫɬɶ ɧɚɩɪɚɜɥɹɸɳɢɯ ɮɢɤɫɢɪɭɟɬɫɹ ɛɨɥɬɨɦ ɜ ɫɛɨɪɟ 
(ɛɨɥɬ+ɝɚɣɤɚ+ɝɪɚɜɟɪ) ɱɟɪɟɡ ɲɚɣɛɭ, ɨɫɬɚɜɥɹɹ ɜɨɡɦɨɠɧɨɫɬɶ ɧɚɩɪɚɜɥɹɸɳɟɣ 
ɩɟɪɟɦɟɳɚɬɶɫɹ ɜɟɪɬɢɤɚɥɶɧɨ ɩɪɢ ɬɟɪɦɢɱɟɫɤɢɯ ɪɚɫɲɢɪɟɧɢɹɯ.  
Ɇɨɧɬɚɠ ɧɚɪɭɠɧɨɝɨ ɷɤɪɚɧɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɦɨɧɬɚɠɧɢɤɚɦɢ 5 ɪɚɡɪɹɞɚ 
(ɦ2), 4 ɪɚɡɪɹɞɚ (Ɇ3,7), 3 ɪɚɡɪɹɞɚ (Ɇ8,12) ɩɭɬɺɦ ɧɚɜɟɫɤɢ ɧɚ ɫɚɥɚɡɤɢ ɤɨɬɨɪɚɹ 
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ɜɫɬɚɜɥɹɟɬɫɹ ɜ ɩɚɡɵ ɧɚɩɪɚɜɥɹɸɳɟɣ ɢ ɮɢɤɫɢɪɭɟɬɫɹ ɫɚɦɨɪɟɡɨɦ. 
ȼ ɨɤɨɧɧɵɯ ɢ ɞɜɟɪɧɵɯ ɩɪɨɟɦɚɯ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɫɬɚɥɶɧɵɟ 
ɨɰɢɧɤɨɜɚɧɧɵɟ ɷɤɪɚɧɵ ɫ ɩɨɥɢɦɟɪɧɵɦ ɩɨɤɪɵɬɢɟɦ, ɨɛɪɚɡɭɸɳɢɟ ɤɨɪɨɛɚ, 
ɤɨɬɨɪɵɟ ɤɪɟɩɹɬ ɫɚɦɨɧɚɪɟɡɚɸɳɢɦɢ  ɜɢɧɬɚɦɢ ɢɥɢ ɡɚɤɥɟɩɤɚɦɢ ɫ ɲɚɝɨɦ 300-
500 ɦɦ ɤ ɨɤɨɧɧɨɦɭ ɢɥɢ ɞɜɟɪɧɨɦɭ ɛɥɨɤɭ. 
 
4.4.4 Ʉɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɢ ɩɪɚɜɢɥɚ ɩɪɢɟɦɤɢ ɪɚɛɨɬ 
 
Ʉɚɱɟɫɬɜɨ ɢɫɯɨɞɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɤɨɦɩɥɟɤɬɭɸɳɢɯ ɢɡɞɟɥɢɣ ɞɨɥɠɧɨ 
ɝɚɪɚɧɬɢɪɨɜɚɬɶɫɹ ɩɨɫɬɚɜɳɢɤɨɦ. ɉɚɪɚɦɟɬɪɵ ɩɨɫɬɚɜɥɹɟɦɵɯ ɞɟɬɚɥɟɣ ɞɨɥɠɧɵ 
ɛɵɬɶ ɭɤɚɡɚɧɵ ɜ ɩɚɫɩɨɪɬɚɯ ɢ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ɩɪɨɟɤɬɚ. 
ɉɪɨɢɡɜɨɞɢɬɟɥɢ ɪɚɛɨɬ ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶ ɩɪɚɜɢɥɚ ɯɪɚɧɟɧɢɹ, 
ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɚɬɟɪɢɚɥɨɜ. 
ɉɪɢ ɩɪɢɟɦɤɟ ɨɛɥɢɰɨɜɤɢ ɢ ɭɬɟɩɥɟɧɢɹ ɫɬɟɧ ɞɨɥɠɟɧ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ 
ɩɨɷɬɚɩɧɵɣ ɩɪɢɟɦɨɱɧɵɣ ɤɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ, ɫɥɭɠɛɨɣ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ, 
ɜɵɩɨɥɧɟɧɢɹ ɤɚɠɞɨɝɨ ɢɡ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɫ ɡɚɩɢɫɶɸ ɜ ɠɭɪɧɚɥ 
ɪɚɛɨɬ ɢ ɫɨɫɬɚɜɥɟɧɢɟɦ ɚɤɬɨɜ ɧɚ ɫɤɪɵɬɵɟ ɪɚɛɨɬɵ. Ɉɛɹɡɚɬɟɥɶɧɨɦɭ 
ɩɪɨɦɟɠɭɬɨɱɧɨɦɭ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɸ ɢ ɩɪɢɟɦɤɟ ɫ ɫɨɫɬɚɜɥɟɧɢɟɦ ɚɤɬɚ ɧɚ 
ɫɤɪɵɬɵɟ ɪɚɛɨɬɵ ɩɨɞɥɟɠɚɬ ɫɥɟɞɭɸɳɢɟ ɪɚɛɨɬɵ, ɤɨɧɫɬɪɭɤɰɢɢ ɢ 
ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ: 
- ɩɨɞɝɨɬɨɜɥɟɧɧɵɟ ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɟɧ ɩɨɞɥɟɠɚɳɢɯ ɨɛɥɢɰɨɜɤɟ; 
- ɧɟɫɭɳɢɣ ɤɚɪɤɚɫ; 
- ɭɬɟɩɥɹɸɳɢɣ ɫɥɨɣ ɢ ɤɪɟɩɟɠɧɵɟ ɷɥɟɦɟɧɬɵ; 
- ɨɛɥɢɰɨɜɤɚ ɚɥɸɦɢɧɢɟɜɵɦɢ ɤɨɦɩɨɡɢɬɧɵɦɢ ɩɚɧɟɥɹɦɢ. 
Ʉɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɢ ɩɪɢɟɦɤɢ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ ɩɨ ɦɨɧɬɚɠɭ ɫɢɫɬɟɦɵ 
ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.3: 
Ɍɚɛɥɢɰɚ 4.3 – Ʉɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɢ ɩɪɢɟɦɤɢ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ 
Ʉɨɧɬɪɨɥɢɪɭɟɦɵɣ ɩɚɪɚɦɟɬɪ Ɇɟɬɨɞ ɤɨɧɬɪɨɥɹ ɋɪɟɞɫɬɜɚ ɤɨɧɬɪɨɥɹ 
   
ȼɟɪɬɢɤɚɥɶɧɨɫɬɶ, 
ɝɨɪɢɡɨɧɬɚɥɶɧɨɫɬɶ, ɧɚɥɢɱɢɟ 
ɞɟɮɟɤɬɨɜ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ 
ɫɬɟɧɵ 
ȼɢɡɭɚɥɶɧɨ-
ɢɡɦɟɪɢɬɟɥɶɧɵɣ(ȽɈɋɌ25346, 
ȽɈɋɌ25347) 
Ɍɟɨɞɨɥɢɬ (ȽɈɋɌ10529-
96), ɨɬɜɟɫ (ɋɌȻ 1111-
98), ɭɪɨɜɟɧɶ (ȽɈɋɌ 
9392-89) 
Ɋɚɡɦɟɬɤɚ ɮɚɫɚɞɚ: 
ɜɟɪɬɢɤɚɥɶɧɨɫɬɶ, 
ɝɨɪɢɡɨɧɬɚɥɶɧɨɫɬɶ ɪɚɡɦɟɬɤɢ, 
ɝɥɭɛɢɧɚ ɨɬɜɟɪɫɬɢɣ 
ȼɢɡɭɚɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɵɣ 
Ʉɨɧɬɪɨɥɶɧɵɣ ɲɬɵɪɶ, 
ɪɭɥɟɬɤɚ ɢɡɦɟɪɢɬɟɥɶɧɚɹ 
ɦɟɬɚɥɥɢɱɟɫɤɚɹ 
ȼɵɫɜɟɪɥɢɜɚɧɢɟ ɨɬɜɟɪɫɬɢɣ ɂɡɦɟɪɢɬɟɥɶɧɵɣ Ʉɨɧɬɪɨɥɶɧɵɣ ɲɬɵɪɶ 
ɉɪɨɱɧɨɫɬɶ ɧɚ ɜɵɪɵɜɚɧɢɟ ɂɡɦɟɪɢɬɟɥɶɧɵɣ (ȽɈɋɌ 26433.2) Ⱦɢɧɚɦɨɦɟɬɪ 
Ɂɚɤɪɟɩɥɟɧɢɟ ɭɬɟɩɥɢɬɟɥɹ: 
ɤɨɥɢɱɟɫɬɜɨ ɚɧɤɟɪ-ɞɸɛɟɥɟɣ ȼɢɡɭɚɥɶɧɵɣ  
ɒɢɪɢɧɚ ɲɜɨɜ ɦɟɠɞɭ 
ɩɥɢɬɚɦɢ ɭɬɟɩɥɢɬɟɥɹ ȼɢɡɭɚɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɵɣ Ʌɢɧɟɣɤɚ ɢɡɦɟɪɢɬɟɥɶɧɚɹ 
Ʉɨɥɢɱɟɫɬɜɨ ɜɟɬɪɨ-
ɜɥɚɝɨɡɚɳɢɬɧɨɣ ɩɥɺɧɤɢ 
ȼɢɡɭɚɥɶɧɨ-
ɢɡɦɟɪɢɬɟɥɶɧɵɣ(ȽɈɋɌ26433.2) 
Ʌɢɧɟɣɤɚ ɢɡɦɟɪɢɬɟɥɶɧɚɹ 
ɦɟɥɚɥɥɢɱɟɫɤɚɹ 
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ɉɪɢɟɦɤɚ ɡɚɤɨɧɱɟɧɧɨɝɨ 
ɮɚɫɚɞɚ 
ȼɢɡɭɚɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɵɣ 
(ɋɇɢɉ 3.03.01) 
Ɋɟɣɤɚ, ɥɢɧɟɣɤɚ 
ɢɡɦɟɪɢɬɟɥɶɧɚɹ 
ɦɟɬɚɥɥɢɱɟɫɤɚɹ 
ɉɪɢ ɩɪɢɟɦɤɟ ɦɚɬɟɪɢɚɥɨɜ ɧɚ ɨɛɴɟɤɬɟ ɨɬɤɥɨɧɟɧɢɹ ɪɚɡɦɟɪɨɜ ɷɥɟɦɟɧɬɨɜ 
ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.4: 
Ɍɚɛɥɢɰɚ 4.4 – Ɉɬɤɥɨɧɟɧɢɹ ɪɚɡɦɟɪɨɜ ɷɥɟɦɟɧɬɨɜ. 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɷɥɟɦɟɧɬɚ ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ Ⱦɨɩɭɫɤɚɟɦɨɟ ɡɧɚɱɟɧɢɟ 
Ʉɪɨɧɲɬɟɣɧɵ 
Ɉɬɤɥɨɧɟɧɢɟ ɩɨ ɞɥɢɧɟ: 
- ɞɨ 100 ɦɦ; 
- ɨɬ 100 ɞɨ 250 ɦɦ 
 
±1,0 
±1,5 
ɇɚɪɭɠɧɵɣ ɪɚɡɦɟɪ ɩɨ 
ɲɢɪɢɧɟ ±0,5 
ɇɚɪɭɠɧɵɣ ɪɚɡɦɟɪ ɩɨ ɜɵɫɨɬɟ ±0,5 
ɇɚɩɪɚɜɥɹɸɳɢɟ 
Ɉɬɤɥɨɧɟɧɢɹ ɩɨ ɞɥɢɧɟ ±1,0 
Ɉɬɤɥɨɧɟɧɢɟ ɨɬ 
ɩɪɹɦɨɥɢɧɟɣɧɨɫɬɢ 
±2,0 (ɧɚ 1ɦ ɞɥɢɧɵ) 
 
ɍɝɨɥ ɫɤɪɭɱɢɜɚɧɢɹ ɩɪɨɮɢɥɹ 60 (ɧɚ 1ɦ ɞɥɢɧɵ) 
Ɉɛɥɢɰɨɜɨɱɧɵɟ ɷɥɟɦɟɧɬɵ 
Ɉɬɤɥɨɧɟɧɢɹ ɪɚɡɦɟɪɨɜ: 
- ɩɨ ɞɥɢɧɟ 
- ɩɨ ɲɢɪɢɧɟ 
- ɩɨ ɬɨɥɳɢɧɟ 
 
±2,0 
±2,0 
±10% 
Ɉɬɤɥɨɧɟɧɢɟ ɨɬ 
ɩɪɹɦɨɥɢɧɟɣɧɨɫɬɢ, 
ɩɥɨɫɤɨɫɬɧɨɫɬɢ 
±1,0 
 
4.4.5 ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɦɚɬɟɪɢɚɥɶɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɫɭɪɫɚɯ 
 
ȼɟɞɨɦɨɫɬɶ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɦɚɬɟɪɢɚɥɚɯ, ɢɡɞɟɥɢɹɯ ɢ ɤɨɧɫɬɪɭɤɰɢɹɯ 
ɩɪɢɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɟ 4.5: 
Ɍɚɛɥɢɰɚ 4.5 - ɉɨɬɪɟɛɧɨɫɬɢ ɜ ɦɚɬɟɪɢɚɥɚɯ, ɢɡɞɟɥɢɹɯ ɢ ɤɨɧɫɬɪɭɤɰɢɹɯ ɧɚ 
1 ɦ2 ɮɚɫɚɞɚ  
ɇɚɢɦɟɧɨɜɚɧɢɟ ȿɞ.ɢɡɦ. Ʉɨɥ-ɜɨ ɧɚ ɟɞɢɧɢɰɭ 
ɇɚɩɪɚɜɥɹɸɳɚɹ AW-14-1 ɦɩ 0,97 
Ʉɪɨɧɲɬɟɣɧ AW-19-60 ɲɬ. 0,88 
ɋɚɥɚɡɤɚ ɫɤɨɥɶɡɹɳɚɹ ɜ ɫɛɨɪɟ AW-11 ɲɬ. 2,43 
ɒɚɣɛɚ ɪɟɮɥɺɧɚɹ Ⱥȼ-10 ɲɬ. 1,76 
Ȼɨɥɬ ɫ ɝɚɣɤɨɣ (ɧɟɪɠɚɜɟɸɳɚɹ ɫɬɚɥɶ) Ȼɇ-30 ɲɬ. 0,88 
Ɍɪɭɛɤɚ ɤɜɚɞɪɚɬ 25ɯ25ɯ2 ɦɦ, L=60 ɦɦ (ɷɥɟɦɟɧɬ 
ɞɥɹ ɫɛɨɪɤɢ ɤɚɫɫɟɬ) ɌȺ-25 ɲɬ. 4,85 
ɉɥɢɬɵ ɦɢɧɟɪɚɥɨɜɚɬɧɵɟ ɦ2 1,0 
Ɂɚɳɺɥɤɚ ɮɢɤɫɚɬɪ Ⱥȼ-7 ɲɬ. 1,2 
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Ɍɟɪɦɨɪɚɡɪɵɜ (ɩɚɪɨɧɢɬ) ɉɉ-1 ɲɬ. 0,88 
Ɂɚɤɥɟɩɤɚ ɜɵɬɹɠɧɚɹ 4,8ɯ12 ɲɬ. 9,7 
Ⱥɥɸɦɢɧɢɟɜɚɹ ɤɚɫɟɬɚ ɦ2 1,0 
ɉɟɪɟɱɟɧɶ ɦɚɲɢɧ, ɦɟɯɚɧɢɡɦɨɜ, ɨɛɨɪɭɞɨɜɚɧɢɹ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ 
ɨɫɧɚɫɬɤɢ, ɢɧɫɬɪɭɦɟɧɬɚ, ɢɧɜɟɧɬɚɪɹ ɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɟ 
4.6: 
Ɍɚɛɥɢɰɚ 4.6 –  ɉɟɪɟɱɟɧɶ ɦɚɲɢɧ, ɦɟɯɚɧɢɡɦɨɜ, ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɨɫɧɚɫɬɤɢ, ɢɧɫɬɪɭɦɟɧɬɚ, ɢɧɜɟɧɬɚɪɹ ɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ. 
ɇɚɢɦɟɧɨɜɚɧɢɟ Ɇɚɪɤɚ ɢɥɢ ɨɛɨɡɧɚɱɟɧɢɟ ɇɚɡɧɚɱɟɧɢɟ 
Ɉɫɧɨɜɧɵɟ 
ɬɟɯɧɢɱɟɫɤɢɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
Ɋɭɥɟɬɤɚ ɫɬɪɨɢɬɟɥɶɧɚɹ 
ɜ ɡɚɤɪɵɬɨɦ ɤɨɪɩɭɫɟ 
ȽɈɋɌ 7502-89 ɊɁ-
20 
Ʌɢɧɟɣɧɵɟ 
ɢɡɦɟɪɟɧɢɹ 
Ⱦɢɚɩɚɡɨɧ 
ɢɡɦɟɪɟɧɢɣ(0-5000 ɦɦ) 
ɒɧɭɪ ɪɚɡɦɟɬɨɱɧɵɣ ɜ 
ɤɨɪɩɭɫɟ ɉɨɤɭɩɧɨɣ 
Ɉɛɨɡɧɚɱɟɧɢɟ 
ɪɚɡɦɟɬɨɱɧɨɣ ɥɢɧɢɢ 
ɧɚ ɫɬɟɧɚɯ 
Ⱦɥɢɧɚ 25ɦ 
Ɉɬɜɟɫ ɫɬɪɨɢɬɟɥɶɧɵɣ ɋɌȻ 1111-98 
ɉɪɨɜɟɲɢɜɚɧɢɟ 
ɜɟɪɬɢɤɚɥɶɧɵɯ 
ɩɨɜɟɪɯɧɨɫɬɟɣ ɢ 
ɧɚɩɪɚɜɥɹɸɳɢɯ 
___ 
ɍɝɨɥɶɧɢɤ 
ɦɟɬɚɥɥɢɱɟɫɤɢɣ ȽɈɋɌ 3749-77 
ȼɵɩɨɥɧɟɧɢɟ 
ɩɪɹɦɵɯ ɭɝɥɨɜ ___ 
Ɍɟɨɞɨɥɢɬ 2Ɍ-5Ʉ 
Ɋɚɡɦɟɬɤɚ ɮɚɫɚɞɚ, 
ɩɪɨɜɟɪɤɚ 
ɜɟɪɬɢɤɚɥɶɧɨɫɬɢ ɢ 
ɝɨɪɢɡɨɧɬɚɥɶɧɨɫɬɢ 
ɥɢɧɢɣ ɪɚɡɦɟɬɤɢ 
___ 
ɇɢɜɟɥɢɪ ɇ-10 ȽɈɋɌ 10528-76 
ȼɵɧɨɫɤɚ ɨɬɦɟɬɨɤ ɧɚ 
ɰɨɤɨɥɟ ___ 
Ɋɟɣɤɚ ɞɟɪɟɜɹɧɧɚɹ ɂɧɞɢɜɢɞɭɚɥɶɧɨɟ ɢɡɝɨɬɨɜɥɟɧɢɟ 
ɉɪɨɜɟɪɤɚ ɪɨɜɧɨɫɬɢ 
ɩɨɜɟɪɯɧɨɫɬɢ 2ɦ 
ɂɧɜɟɧɬɚɪɧɵɟ 
ɬɪɭɛɱɚɬɵɟ ɥɟɫɚ «Ȼɚɥɚɬɨɧ» 
Ⱦɥɹ ɪɚɛɨɬɵ ɧɚ 
ɜɵɫɨɬɟ ___ 
ɉɟɪɮɨɪɚɬɨɪ, 
ɷɥɟɤɬɪɨɞɪɟɥɶ «BOSCH» 
ȼɵɫɜɟɪɥɢɜɚɧɢɟ 
ɨɬɜɟɪɫɬɢɣ ɜ ɫɬɟɧɟ 
ɮɚɫɚɞɚ 
___ 
ɗɥɟɤɬɪɨɩɢɥɚ «BOSCH» Ɋɚɫɩɢɥɨɜɤɚ ɩɪɨɮɢɥɟɣ, ɫɚɣɞɢɧɝɚ ___ 
Ƚɢɞɪɨɭɪɨɜɟɧɶ ___ Ɋɚɡɦɟɬɤɚ ɮɚɫɚɞɚ, ɦɨɧɬɚɠ ɩɥɢɬ ___ 
ɍɪɨɜɟɧɶ ȽɈɋɌ 9392-89 
Ɋɚɡɦɟɬɤɚ ɮɚɫɚɞɚ, 
ɦɨɧɬɚɠ ɩɨɞɫɢɫɬɟɦɵ 
ɢ ɩɥɢɬ 
___ 
 
Ʌɨɛɡɢɤ «BOSCH» Ɏɢɝɭɪɧɚɹ ɪɚɫɩɢɥɨɜɤɚ ___ 
Ʌɨɩɚɬɚ ___ ɍɛɨɪɤɚ ɦɭɫɨɪɚ ___ 
Ʉɨɧɬɟɣɧɟɪ ɞɥɹ ɦɭɫɨɪɚ ___ ɋɛɨɪ ɦɭɫɨɪɚ 1000ɯ800ɯ800ɦɦ 
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ɒɭɪɭɩɨɜɟɪɬ «BOSCH» Ɂɚɤɪɭɱɢɜɚɧɢɟ ɚɧɤɟɪ-ɞɸɛɟɥɟɣ 570ȼɬ 
ɉɥɨɫɤɨɝɭɛɰɵ ȽɈɋɌ 17439-79 
ɉɨɛɝɢɛ 
ɦɟɬɚɥɥɢɱɟɫɤɢɯ 
ɷɥɟɦɟɧɬɨɜ 
___ 
Ɇɨɥɨɬɨɤ ȽɈɋɌ 11042-90 Ɂɚɛɢɜɤɚ ɚɧɤɟɪ-ɞɸɛɟɥɹ ɜ ɫɦɟɧɭ 0,4ɤɝ 
Ɍɟɥɟɠɤɚ ɪɭɱɧɚɹ ___ 
Ⱦɨɫɬɚɜɤɚ 
ɦɚɬɟɪɢɚɥɨɜ ɜ ɡɨɧɭ 
ɦɨɧɬɚɠɚ 
___ 
ɉɢɥɚ-ɧɨɠɨɜɤɚ ȽɈɋɌ 4156-93 Ɋɟɡɤɚ ɩɥɢɬ ɭɬɟɩɥɢɬɟɥɹ ___ 
əɳɢɤ ɞɥɹ 
ɢɧɫɬɪɭɦɟɧɬɨɜ ___ 
ɋɤɥɚɞɢɪɨɜɚɧɢɟ 
ɢɧɫɬɪɭɦɟɧɬɨɜ ___ 
Ɋɭɤɚɜɢɰɵ, 
ɫɩɟɰɢɚɥɶɧɵɟ ɩɟɪɱɚɬɤɢ ȽɈɋɌ 20010-93 Ɂɚɳɢɬɚ ɪɭɤ ___ 
Ɉɱɤɢ ɡɚɳɢɬɧɵɟ ȽɈɋɌ12.4.013-85ȿ Ɂɚɳɢɬɚ ɝɥɚɡ ___ 
ɉɨɹɫ 
ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ ȽɈɋɌ12.4.089-86 
ɋɬɪɚɯɨɜɤɚ ɩɪɢ 
ɪɚɛɨɬɟ ɧɚ ɜɵɫɨɬɟ ___ 
Ɉɝɧɟɬɭɲɢɬɟɥɶ ȽɈɋɌ28130-89 ɋɪɟɞɫɬɜɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ___ 
ɉɨɞɴɺɦɧɢɤ Ɍɉ-16-3 _______ Ⱦɨɫɬɚɜɤɚ ɝɪɭɡɚ ɜ ɪɚɛɨɱɭɸ ɡɨɧɭ ___ 
 
Ʉɚɥɶɤɭɥɹɰɢɹ ɬɪɭɞɨɡɚɬɪɚɬ ɧɚ ɭɫɬɪɨɣɫɬɜɨ ɜɟɧɬɢɥɢɪɭɟɦɨɝɨ ɮɚɫɚɞɚ 
ɩɪɢɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɟ 4.7: 
Ɍɚɛɥɢɰɚ 4.7 – Ʉɚɥɶɤɭɥɹɰɢɹ ɬɪɭɞɨɡɚɬɪɚɬ 
№ 
ɩ/ɩ ȼɢɞ ɪɚɛɨɬ. 
Ɉɛɴɟɦ 
ɪɚɛɨɬ ɋɨɫɬɚɜ ɡɜɟɧɶɟɜ Ɂɚɬɪɚɬɵ ɜɪɟɦɟɧɢ ɢ ɦɚɲɢɧ 
Ɉɛɨɫɧɨ 
ɜɚɧɢɟ ȿɞ. 
ɢɡɦ. 
Ʉɨɥ- 
ɜɨ 
ɉɪɨɮɟɫ- 
ɫɢɹ 
ɪɚɛɨɱɢɯ ɢ 
ɧɚɢɦɟɧɨ- 
ɜɚɧɢɟ 
ɦɚɲɢɧ 
Ɋɚɡɪɹɞ 
ɪɚɛɨ-
ɱɢɯ 
ɑɢɫ-
ɥɨ 
ɪɚɛɨ- 
ɱɢɯ ɢ 
ɦɚ- 
ɲɢɧ 
Ɋɚɛɨɱɢɯ Ɇɚɲɢɧ 
ɇɚ ɟɞ. 
ɨɛɴɺ-
ɦɚ 
ɱɟɥ-
ɱɚɫ 
ɇɚ ɜɟɫɶ 
ɨɛɴɟɦ 
ɱɟɥ-ɱɚɫ 
ɇɚ ɟɞ. 
ɨɛɴɟ-
ɦɚ 
ɦɚɲ-
ɱɚɫ 
ɇɚ ɜɟɫɶ 
V ɦɚɲ-
ɱɚɫ 
1 
ɉɨɞɝɨɬɨɞɤɚ 
ɩɨɜɟɪɯɧɨɫɬɢ 
ɫɬɟɧ 
100 
ɦ2 3,06 
Ɇɨɧɬɚɠ- 
ɧɢɤ 
ɫɬɪɨɢɬɟɥɶ- 
ɧɵɯ 
ɤɨɧɫɬɪɭɤ- 
ɰɢɣ 
4,3 2 4,49 14,99 - - 
Ƚɗɋɇ 
12-01-
013, 
Ƚɗɋɇ 
15-01- 
047 
4 
Ɇɨɧɬɚɠ 
ɤɪɨɧɲɬɟɣɧɨɜ 
100 
ɲɬ 8,14 4,3 3 15,32 124,71 0,34 2,78 
5 
Ɇɨɧɬɚɠ 
ɭɬɟɩɥɢɬɟɥɹ  
100 
ɦ2 3,06 5,4,3 4 74,9 229,19 7,68 23,5 
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6 
ɍɤɥɚɞɤɚ 
ɜɟɬɪɨɜɥɚɝɨ-
ɡɚɳɢɬɧɨɣ 
ɩɥɟɧɤɢ 
100 
ɦ2 3,06 5,4,3 4 23,97 73,35 - - 
7 
Ɇɨɧɬɚɠ ɢ 
ɤɪɟɩɥɟɧɢɟ 
ɩɪɨɮɢɥɟɣ ɤ 
ɤɪɨɧɲɬɟɣɧɭ 
100 
ɩ.ɦ 1,78 5,4,3 4 
105,0
2 
186,94 1,12 1,99 
8 
ɍɫɬɚɧɨɜɤɚ 
ɫɤɨɥɶɡɹɳɟɣ 
ɫɚɥɚɡɤɢ 
100 
ɲɬ 4,1 4,3 3 36,98 162,71 4,2 17,22 
9 
Ɇɨɧɬɚɠ 
ɚɥɸɦɢɧɢɟɜɵɯ 
ɤɚɫɟɬ 
100 
ɦ2 3,06 5,4,3 4 82,85 253,52 7,58 23,19 
10 
Ɇɨɧɬɚɠ 
ɭɝɥɨɜɵɯ,ɫɬɵɤɨ-
ɜɨɱɧɵɯ 
ɷɥɟɦɟɧɬɨɜ,ɝɨɪɢ-
ɡɨɢɬɚɥɶɧɵɯ ɢ 
ɜɟɪɬɢɤɚɥɶɧɵɯ 
ɨɬɤɨɫɨɜ 
100 
ɩ.ɦ 0,4 5,4,3 4 73,25 29,3 4,5 1,8 
ɂɬɨɝɨ 
   
1074,66 
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5 ɗɤɨɧɨɦɢɤɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
ɋɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɩɨ ɭɫɬɪɨɣɫɬɜɭ ɭɬɟɩɥɟɧɧɨɝɨ ɜɟɧɬɢɥɢɪɭɟɦɨɝɨ 
ɮɚɫɚɞɚ ɢ ɭɫɬɪɨɣɫɬɜɭ ɤɪɨɜɥɢ ɦɚɥɨɷɬɚɠɧɨɝɨ ɞɨɦɨɫɬɨɟɧɢɹ ɨɩɪɟɞɟɥɟɧɚ 
ɛɚɡɢɫɧɨ-ɢɧɞɟɤɫɧɵɦ ɦɟɬɨɞɨɦ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ 
«ȽɊȺɇȾ - ɋɦɟɬɚ». ɋɦɟɬɚ ɫɨɫɬɚɜɥɟɧɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ «Ɇɟɬɨɞɢɤɨɣ 
ɨɩɪɟɞɟɥɟɧɢɹ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɪɨɞɭɤɰɢɢ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɣɫɤɨɣ 
Ɏɟɞɟɪɚɰɢɢ» ɆȾɋ 8135.2004, ɜɜɟɞɟɧɧɨɣ ɜ ɞɟɣɫɬɜɢɟ ɩɨɫɬɚɧɨɜɥɟɧɢɟɦ 
Ƚɨɫɫɬɪɨɹ ɊɎ №15/1 ɨɬ 05.03.2004 ɝɨɞɚ ɜ ɛɚɡɢɫɧɵɯ ɰɟɧɚɯ 2001 ɝɨɞɚ ɩɨ ɎȿɊ-
2001, Ɏɋɋɐ-2001 (ɉɪɢɤɚɡ Ɇɢɧɫɬɪɨɹ ɊɎ ɨɬ 30.01.14 №31/ɩɪ), ɫ ɩɟɪɟɫɱɺɬɨɦ 
ɜ ɬɟɤɭɳɢɟ ɰɟɧɵ ɧɚ 2 ɤɜɚɪɬɚɥ 2019 ɝɨɞɚ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɢɧɞɟɤɫɨɜ 
ɭɞɨɪɨɠɚɧɢɹ ɤ ɩɨɥɧɨɣ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ ɋɆɊ, ɫɨɝɥɚɫɧɨ ɉɢɫɶɦɚ Ɇɢɧɫɬɪɨɹ 
Ɋɨɫɫɢɢ ɨɬ 10.04.2019 N 12661-Ⱦȼ/09:  
- ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ ɩɪɨɱɢɯ ɨɛɴɟɤɬɨɜ =8,01. 
Ɋɚɡɦɟɪ ɫɪɟɞɫɬɜ ɧɚ ɧɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ ɨɩɪɟɞɟɥɟɧ ɩɨ ɜɢɞɚɦ 
ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɨɬ ɮɨɧɞɚ ɨɩɥɚɬɵ ɬɪɭɞɚ ɧɚ ɨɫɧɨɜɚɧɢɢ ɆȾɋ 
81-33.2004 «Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɜɟɥɢɱɢɧɵ ɧɚɤɥɚɞɧɵɯ 
ɪɚɫɯɨɞɨɜ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ».  
Ɋɚɡɦɟɪ ɫɪɟɞɫɬɜ, ɨɩɪɟɞɟɥɹɸɳɢɯ ɫɭɦɦɭ ɫɦɟɬɧɨɣ ɩɪɢɛɵɥɢ, ɩɪɢɧɹɬ ɩɨ 
ɜɢɞɚɦ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɨɬ ɮɨɧɞɚ ɨɩɥɚɬɵ ɬɪɭɞɚ ɧɚ ɨɫɧɨɜɚɧɢɢ 
ɆȾɋ 8125.2001 «Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɜɟɥɢɱɢɧɵ 
ɫɦɟɬɧɨɣ ɩɪɢɛɵɥɢ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ». 
ɇɨɪɦɚ ɡɚɬɪɚɬ ɧɚ ɧɟɩɪɟɞɜɢɞɟɧɧɵɟ ɪɚɫɯɨɞɵ ɩɪɢɧɹɬɚ ɫɨɝɥɚɫɧɨ ɆȾɋ 
8135.2004 «Ɇɟɬɨɞɢɤɚ ɨɩɪɟɞɟɥɟɧɢɹ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɪɨɞɭɤɰɢɢ ɧɚ 
ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ» ɜ ɪɚɡɦɟɪɟ 2% (ɩ. 4.96);  
ɇɚɥɨɝ ɧɚ ɞɨɛɚɜɥɟɧɧɭɸ ɫɬɨɢɦɨɫɬɶ (ɇȾɋ) ɩɪɢɧɹɬ ɫɨɝɥɚɫɧɨ ɆȾɋ 
8135.2004 «Ɇɟɬɨɞɢɤɚ ɨɩɪɟɞɟɥɟɧɢɹ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɪɨɞɭɤɰɢɢ ɧɚ 
ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ» ɜ ɪɚɡɦɟɪɟ 20% (ɩ. 4.100).  
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6 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ 
 
6.1 Ɉɛɳɢɟ ɩɨɥɨɠɟɧɢɹ 
 
ɂɧɫɬɪɭɤɰɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɵɦ ɞɨɤɭɦɟɧɬɨɦ, 
ɭɫɬɚɧɚɜɥɢɜɚɸɳɢɦ ɞɥɹ ɪɚɛɨɱɢɯ ɩɪɚɜɢɥɚ ɩɨɜɟɞɟɧɢɹ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ ɢ 
ɬɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɝɨ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɢɡɨɥɢɪɨɜɨɱɧɵɯ 
ɪɚɛɨɬ. 
Ɂɧɚɧɢɟ ɢɧɫɬɪɭɤɰɢɢ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɨɛɹɡɚɬɟɥɶɧɨ ɞɥɹ ɪɚɛɨɱɢɯ ɜɫɟɯ 
ɪɚɡɪɹɞɨɜ ɢ ɝɪɭɩɩ ɤɜɚɥɢɮɢɤɚɰɢɢ, ɚ ɬɚɤɠɟ ɢɯ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɵɯ 
ɪɭɤɨɜɨɞɢɬɟɥɟɣ. 
ȼɨ ɜɪɟɦɹ ɧɚɯɨɠɞɟɧɢɹ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɨɛɴɟɤɬɚ, ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɢ 
ɛɵɬɨɜɵɯ ɩɨɦɟɳɟɧɢɹɯ, ɧɚ ɭɱɚɫɬɤɚɯ ɪɚɛɨɬ ɢ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ, ɩɟɪɫɨɧɚɥɭ 
ɫɥɟɞɭɟɬ ɫɨɛɥɸɞɚɬɶ ɪɟɠɢɦ ɬɪɭɞɚ ɢ ɨɬɞɵɯɚ, ɩɪɚɜɢɥɚ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɭɞɨɜɨɝɨ 
ɪɚɫɩɨɪɹɞɤɚ, ɭɬɜɟɪɠɞɟɧɧɵɟ ɪɭɤɨɜɨɞɫɬɜɨɦ Ɏɢɥɢɚɥɚ ɗɤɫɩɥɭɚɬɢɪɭɸɳɟɣ 
ɨɪɝɚɧɢɡɚɰɢɢ. 
 
6.2 Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɨɯɪɚɧɵ ɬɪɭɞɚ 
 
Ʉ ɩɪɨɜɟɞɟɧɢɸ ɢɡɨɥɢɪɨɜɨɱɧɵɯ ɪɚɛɨɬ ɞɨɩɭɫɤɚɸɬ ɩɟɪɫɨɧɚɥ, ɞɨɫɬɢɝɲɢɣ 
18 ɥɟɬɧɟɝɨ ɜɨɡɪɚɫɬɚ, ɞɨɩɭɳɟɧɧɵɣ ɤ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɟ ɢ ɩɪɨɲɟɞɲɢɣ 
ɫɩɟɰɢɚɥɶɧɨɟ ɨɛɭɱɟɧɢɟ ɩɪɢɟɦɚɦ ɢ ɦɟɬɨɞɚɦ ɪɚɛɨɬɵ, ɰɟɥɟɜɨɣ ɢɧɫɬɪɭɤɬɚɠ, 
ɩɪɨɜɟɪɤɭ ɡɧɚɧɢɣ ɬɪɟɛɨɜɚɧɢɣ ɨɯɪɚɧɵ ɬɪɭɞɚ, ɢɦɟɸɳɢɣ ɧɚɜɵɤɢ ɩɪɢɦɟɧɟɧɢɹ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɋɂɁ ɢ ɞɟɣɫɬɜɢɹɦ ɩɨ ɉɅȺ, ɧɟ ɢɦɟɸɳɢɣ ɦɟɞɢɰɢɧɫɤɢɯ 
ɩɪɨɬɢɜɨɩɨɤɚɡɚɧɢɣ ɤ ɞɚɧɧɨɦɭ ɜɢɞɭ ɪɚɛɨɬ. 
ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɢɡɨɥɢɪɨɜɨɱɧɵɯ ɪɚɛɨɬ ɧɚ ɩɟɪɫɨɧɚɥ ɦɨɝɭɬ 
ɜɨɡɞɟɣɫɬɜɨɜɚɬɶ ɨɩɚɫɧɵɟ ɢ ɜɪɟɞɧɵɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɮɚɤɬɨɪɵ: 
ɞɜɢɠɭɳɢɟɫɹ ɦɚɲɢɧɵ ɢ ɦɟɯɚɧɢɡɦɵ, ɪɚɡɪɭɲɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ; ɬɨɤɫɢɱɧɨɫɬɶ ɩɪɨɞɭɤɬɚ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɯɢɦɢɱɟɫɤɢɯ 
ɪɟɚɝɟɧɬɨɜ; ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɲɭɦ ɢ ɜɢɛɪɚɰɢɹ; ɩɨɜɵɲɟɧɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ; 
ɨɛɪɭɲɟɧɢɟ ɫɬɟɧɨɤ ɤɨɬɥɨɜɚɧɚ ɢ ɞɪ. 
Ɋɚɛɨɬɵ ɩɨ ɩɪɨɜɟɞɟɧɢɸ ɢɡɨɥɢɪɨɜɨɱɧɵɯ ɪɚɛɨɬ ɨɬɧɨɫɹɬɫɹ ɤ ɪɚɛɨɬɚɦ 
ɩɨɜɵɲɟɧɧɨɣ ɨɩɚɫɧɨɫɬɢ ɢ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɩɨ ɧɚɪɹɞɭ-ɞɨɩɭɫɤɭ. 
ɇɚɪɹɞ-ɞɨɩɭɫɤ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɪɚɛɨɬɵ ɪɟɝɢɫɬɪɢɪɭɸɬ ɜ ɫɩɟɰɢɚɥɶɧɨɦ 
ɠɭɪɧɚɥɟ. 
ɇɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ, ɝɞɟ ɜɨɡɦɨɠɧɨ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɩɟɪɫɨɧɚɥ ɜɪɟɞɧɵɯ ɢ 
ɨɩɚɫɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ, ɜɵɜɟɲɢɜɚɸɬ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɟ 
ɡɧɚɤɢ ɢ ɩɥɚɤɚɬɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦɢ ɧɨɪɦɚɬɢɜɚɦɢ. 
ȼɫɟ ɩɨɫɬɚɜɥɹɟɦɵɟ ɜɟɳɟɫɬɜɚ (ɦɚɬɟɪɢɚɥɵ) ɞɨɥɠɧɵ ɢɦɟɬɶ ɩɚɫɩɨɪɬɚ 
ɛɟɡɨɩɚɫɧɨɫɬɢ, ɫɟɪɬɢɮɢɤɚɬɵ ɫɨɨɬɜɟɬɫɬɜɢɹ ɫ ɭɤɚɡɚɧɢɟɦ ɧɚɥɢɱɢɹ ɜɪɟɞɧɵɯ 
ɜɟɳɟɫɬɜ, ɩɚɪɚɦɟɬɪɨɜ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯ ɩɨɠɚɪɨɜɡɪɵɜɨɨɩɚɫɧɨɫɬɶ, ɫɪɨɤɨɜ ɢ 
ɭɫɥɨɜɢɣ ɯɪɚɧɟɧɢɹ, ɪɟɤɨɦɟɧɞɭɟɦɨɝɨ ɦɟɬɨɞɚ ɧɚɧɟɫɟɧɢɹ, ɫɩɨɫɨɛɚ ɢ ɪɟɝɥɚɦɟɧɬɚ 
ɛɟɡɨɩɚɫɧɨɝɨ ɜɵɩɨɥɧɟɧɢɹ ɢɡɨɥɹɰɢɨɧɧɵɯ ɪɚɛɨɬ. 
ȼɡɪɵɜɨɨɩɚɫɧɵɟ ɢ ɜɪɟɞɧɵɟ ɜɟɳɟɫɬɜɚ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɩɪɢ 
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ɢɡɨɥɹɰɢɨɧɧɵɯ ɪɚɛɨɬɚɯ, ɫɥɟɞɭɟɬ ɯɪɚɧɢɬɶ ɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɬɶ ɜ ɬɚɪɟ, 
ɢɫɤɥɸɱɚɸɳɟɣ ɜɨɡɦɨɠɧɨɫɬɶ ɢɯ ɩɪɨɥɢɜɚ, ɪɚɫɫɵɩɚɧɢɹ, ɢɫɩɚɪɟɧɢɹ. 
Ɂɚɩɪɟɳɚɟɬɫɹ ɯɪɚɧɟɧɢɟ ɧɚ ɦɟɫɬɟ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢɡɨɥɹɰɢɨɧɧɵɯ ɪɚɛɨɬ 
Ʌȼɀ ɢ Ƚɀ ɛɨɥɟɟ ɫɭɬɨɱɧɨɝɨ ɡɚɩɚɫɚ, ɤɨɬɨɪɵɣ ɞɨɥɠɟɧ ɯɪɚɧɢɬɶɫɹ ɜ ɡɚɤɪɵɬɨɣ 
ɬɚɪɟ ɜ ɫɩɟɰɢɚɥɶɧɨ ɨɬɜɟɞɟɧɧɨɦ ɦɟɫɬɟ. 
 
ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬ ɩɨ ɨɛɥɢɰɨɜɤɟ ɢ ɭɬɟɩɥɟɧɢɸ ɫɬɟɧ ɮɚɫɚɞɨɜ 
ɡɞɚɧɢɣ ɫɥɟɞɭɟɬ ɫɨɛɥɸɞɚɬɶ ɬɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ. Ɋɚɛɨɬɵ ɞɨɥɠɧɵ 
ɜɵɩɨɥɧɹɬɶɫɹ ɫɩɟɰɢɚɥɶɧɨ ɨɛɭɱɟɧɧɵɦɢ ɪɚɛɨɱɢɦɢ ɩɨɞ ɪɭɤɨɜɨɞɫɬɜɨɦ ɢ 
ɤɨɧɬɪɨɥɟɦ ɢɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɪɚɛɨɬɧɢɤɨɜ. 
 
6.3 Ɍɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɯɪɚɧɚ ɬɪɭɞɚ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ 
ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɯ ɪɚɛɨɬ 
  
Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɬɟɯɧɨɥɨɝɢɹ ɜɵɩɨɥɧɟɧɢɹ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɯ ɪɚɛɨɬ 
ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ ɛɟɡɨɩɚɫɧɨɫɬɶ ɪɚɛɨɬɚɸɳɢɯ ɧɚ ɜɫɟɯ ɫɬɚɞɢɹɯ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ. Ɍɪɟɛɨɜɚɧɢɹ ɩɨ ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ ɜɨɡɞɟɣɫɬɜɢɹ 
ɨɩɚɫɧɵɯ ɢ ɜɪɟɞɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ ɜ ɩɪɨɰɟɫɫɟ ɩɨɞɝɨɬɨɜɤɢ ɢ 
ɜɵɩɨɥɧɟɧɢɹ ɬɟɩɥɨɜɨɣ ɢɡɨɥɹɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɩɪɢ ɧɨɜɨɦ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ, ɪɚɫɲɢɪɟɧɢɢ, ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɢ ɬɟɯɧɢɱɟɫɤɨɦ ɩɟɪɟɜɨɨɪɭɠɟɧɢɢ 
ɩɪɟɞɩɪɢɹɬɢɣ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɨɩɪɟɞɟɥɹɸɬɫɹ ɋɇɢɉ 12-04-2002 
«Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ»[28] ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ɩɪɚɜɢɥ 
ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ, ɚ 
ɬɚɤɠɟ ɫɚɧɢɬɚɪɧɵɯ ɧɨɪɦ ɢ ɩɪɚɜɢɥ. ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɯ 
ɪɚɛɨɬ ɭɱɢɬɵɜɚɸɬ ɜɨɡɦɨɠɧɨɫɬɶ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɫɥɟɞɭɸɳɢɯ ɨɩɚɫɧɵɯ ɢ 
ɜɪɟɞɧɵɯ ɞɥɹ ɢɫɩɨɥɧɢɬɟɥɟɣ ɪɚɛɨɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ: 
—    ɡɚɩɵɥɟɧɧɨɫɬɶ ɢ ɡɚɝɚɡɨɜɚɧɧɨɫɬɶ ɜɨɡɞɭɯɚ; 
—    ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɲɭɦɚ ɢ ɜɢɛɪɚɰɢɢ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ; 
—    ɧɟɞɨɫɬɚɬɨɱɧɚɹ ɨɫɜɟɳɟɧɧɨɫɬɶ; 
—   ɨɬɤɥɨɧɟɧɢɹ ɨɬ ɨɩɬɢɦɚɥɶɧɵɯ ɧɨɪɦ ɬɟɦɩɟɪɚɬɭɪɵ, ɨɬɧɨɫɢɬɟɥɶɧɨɣ 
ɜɥɚɠɧɨɫɬɢ ɢ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɜɨɡɞɭɯɚ ɜ ɪɚɛɨɱɟɣ ɡɨɧɟ; 
— ɧɟɞɨɫɬɚɬɨɱɧɚɹ ɷɥɟɤɬɪɨɛɟɡɨɩɚɫɧɨɫɬɶ ɩɪɢɦɟɧɹɟɦɵɯ ɦɚɲɢɧ ɢ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. 
ɋɨɞɟɪɠɚɧɢɟ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɜɨɡɞɭɯɟ ɪɚɛɨɱɟɣ ɡɨɧɵ ɢ ɩɚɪɚɦɟɬɪɵ 
ɦɢɤɪɨɤɥɢɦɚɬɚ ɧɟ ɞɨɥɠɧɵ ɩɪɟɜɵɲɚɬɶ ɧɨɪɦ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ȽɈɋɌ 12.1.005. 
Ⱦɨɩɭɫɬɢɦɵɟ ɡɧɚɱɟɧɢɹ ɭɪɨɜɧɟɣ ɲɭɦɚ ɢ ɜɢɛɪɚɰɢɢ, ɫɨɡɞɚɜɚɟɦɵɯ 
ɦɚɲɢɧɚɦɢ ɢ ɦɟɯɚɧɢɡɦɚɦɢ ɧɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ, — ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɩɨ ȽɈɋɌ 
12.1.003 ɢ ȽɈɋɌ 12.1.012. 
Ɉɫɜɟɳɟɧɧɨɫɬɶ ɧɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 30 ɥɤ. 
ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɯ ɪɚɛɨɬ ɜ ɨɩɚɫɧɵɯ ɡɨɧɚɯ ɩɨɪɹɞɨɤ 
ɞɨɩɭɫɤɚ ɤ ɩɪɨɢɡɜɨɞɫɬɜɭ ɪɚɛɨɬ, ɚ ɬɚɤɠɟ ɝɪɚɧɢɰɵ ɨɩɚɫɧɵɯ ɡɨɧ, ɜ ɩɪɟɞɟɥɚɯ 
ɤɨɬɨɪɵɯ ɞɟɣɫɬɜɭɸɬ ɨɩɚɫɧɵɟ ɮɚɤɬɨɪɵ, ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɋɇɢɉ ɒ-4-
80. 
ȼ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɚɯ ɩɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɯ 
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ɢɡɞɟɥɢɣ, ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɜɵɩɨɥɧɟɧɢɢ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɯ ɪɚɛɨɬ ɫɥɟɞɭɟɬ 
ɩɪɢɦɟɧɹɬɶ ɧɟɨɛɯɨɞɢɦɵɟ ɫɪɟɞɫɬɜɚ ɦɟɯɚɧɢɡɚɰɢɢ. 
Ɋɚɛɨɬɵ ɧɚ ɜɫɟɯ ɫɬɚɞɢɹɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɞɨɥɠɧɵ 
ɜɵɩɨɥɧɹɬɶɫɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɢ ɤɨɥɥɟɤɬɢɜɧɵɯ ɫɪɟɞɫɬɜ 
ɡɚɳɢɬɵ ɩɨ ȽɈɋɌ 12.4.011. 
ɉɨɜɵɲɟɧɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜɵɩɨɥɧɟɧɢɹ 
ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɯ ɪɚɛɨɬ ɩɪɟɞɴɹɜɥɹɸɬɫɹ ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ ɬɟɩɥɨɢɡɨɥɹɰɢɢ 
ɢɡ ɩɟɧɨɩɨɥɢɭɪɟɬɚɧɚ ɫ ɭɱɟɬɨɦ ɬɨɤɫɢɱɧɨɫɬɢ ɢ ɩɨɠɚɪɨɨɩɚɫɧɨɫɬɢ ɜɯɨɞɹɳɢɯ ɜ 
ɟɝɨ ɫɨɫɬɚɜ ɤɨɦɩɨɧɟɧɬɨɜ. Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɢɡɨɥɹɰɢɢ ɢɡ ɩɟɧɨɩɨɥɢɭɪɟɬɚɧɚ 
(ɡɚɥɢɜɨɱɧɨɝɨ ɢ ɧɚɩɵɥɹɟɦɨɝɨ) ɩɨ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ ɞɨɥɠɧɚ 
ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ɋɇɢɉ 2.04.14-88. 
Ɉɫɧɨɜɧɵɦ ɞɨɤɭɦɟɧɬɨɦ ɞɥɹ ɩɨɞɝɨɬɨɜɤɢ, ɨɪɝɚɧɢɡɚɰɢɢ ɢ ɜɵɩɨɥɧɟɧɢɹ 
ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɯ ɪɚɛɨɬ ɫ ɭɱɟɬɨɦ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ 
ɹɜɥɹɟɬɫɹ ɩɪɨɟɤɬ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ (ɉɉɊ) ɢɥɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ (ɌɄ). 
ɋɨɫɬɚɜ ɢ ɫɨɞɟɪɠɚɧɢɟ ɨɫɧɨɜɧɵɯ ɪɟɲɟɧɢɣ ɉɉɊ ɢ ɌɄ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ ɞɨɥɠɧɵ ɨɬɜɟɱɚɬɶ ɫɥɟɞɭɸɳɢɦ ɬɪɟɛɨɜɚɧɢɹɦ. 
Ɉɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɪɟɲɟɧɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ 
ɞɨɥɠɧɵ ɪɚɡɪɚɛɚɬɵɜɚɬɶɫɹ ɜ ɫɨɫɬɚɜɟ ɉɉɊ ɢ ɌɄ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ɋɇɢɉ 
12-04-2002. 
ȼ ɉɉɊ ɢ ɌɄ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɫɧɢɠɟɧɢɸ 
ɨɛɴɟɦɨɜ ɪɚɛɨɬ ɢ ɬɪɭɞɨɟɦɤɨɫɬɢ ɢɯ ɜɵɩɨɥɧɟɧɢɹ ɜ ɭɫɥɨɜɢɹɯ ɞɟɣɫɬɜɢɹ ɨɩɚɫɧɵɯ 
ɢ ɜɪɟɞɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ ɡɚ ɫɱɟɬ ɩɪɢɦɟɧɟɧɢɹ: 
ɞɨɦɨɧɬɚɠɧɨɣ ɢɡɨɥɹɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ; 
ɛɥɨɱɧɨɝɨ ɦɨɧɬɚɠɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɫ ɢɡɨɥɹɰɢɟɣ ɛɥɨɤɨɜ 
ɞɨ ɢɯ ɭɫɬɚɧɨɜɤɢ ɜ ɩɪɨɟɤɬɧɨɟ ɩɨɥɨɠɟɧɢɟ; 
ɢɧɞɭɫɬɪɢɚɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢɡɨɥɹɰɢɢ (ɩɨɥɧɨɫɛɨɪɧɵɯ ɢ 
ɤɨɦɩɥɟɤɬɧɵɯ); 
ɦɟɯɚɧɢɡɦɨɜ, ɢɧɫɬɪɭɦɟɧɬɚ, ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ 
ɨɫɧɚɫɬɤɢ (ɫɪɟɞɫɬɜ ɩɨɞɦɚɳɢɜɚɧɢɹ, ɝɪɭɡɨɡɚɯɜɚɬɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɫɪɟɞɫɬɜ 
ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɢ ɤɨɥɥɟɤɬɢɜɧɨɣ ɡɚɳɢɬɵ). 
ɉɨɪɹɞɨɤ ɪɚɡɪɚɛɨɬɤɢ ɢ ɢɫɩɵɬɚɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɨɫɧɚɫɬɤɢ, ɫɪɟɞɫɬɜ 
ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ, ɪɭɱɧɨɝɨ ɢɧɫɬɪɭɦɟɧɬɚ ɢ ɦɟɯɚɧɢɡɦɨɜ ɨɩɪɟɞɟɥɹɸɬɫɹ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ, ɚ ɬɪɟɛɨɜɚɧɢɹ ɤ ɢɯ 
ɷɤɫɩɥɭɚɬɚɰɢɢ — ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ ɩɪɟɞɩɪɢɹɬɢɣ-
ɢɡɝɨɬɨɜɢɬɟɥɟɣ. 
ȼɫɟ ɩɚɪɬɢɢ ɩɨɫɬɭɩɚɸɳɢɯ ɢɫɯɨɞɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɝɨɬɨɜɵɯ ɢɡɞɟɥɢɣ, ɜ 
ɬɨɦ ɱɢɫɥɟ ɢɦɩɨɪɬɧɵɯ, ɞɨɥɠɧɵ ɢɦɟɬɶ ɩɚɫɩɨɪɬ. ɉɪɢ ɷɬɨɦ ɞɨɥɠɧɨ ɛɵɬɶ 
ɩɪɨɜɟɪɟɧɨ ɧɚɥɢɱɢɟ ɜ ɩɚɫɩɨɪɬɟ ɫɜɟɞɟɧɢɣ ɨ ɫɨɞɟɪɠɚɧɢɢ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ, 
ɩɚɪɚɦɟɬɪɨɜ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯ ɩɨɠɚɪɨɜɡɪɵɜɨɨɩɚɫɧɨɫɬɶ, ɫɪɨɤɚɯ ɢ ɭɫɥɨɜɢɹɯ 
ɯɪɚɧɟɧɢɹ, ɦɟɬɨɞɟ ɩɪɢɦɟɧɟɧɢɹ, ɫɩɨɫɨɛɟ ɛɟɡɨɩɚɫɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɯ ɪɚɛɨɬ, ɪɟɤɨɦɟɧɞɚɰɢɣ ɩɨ ɫɪɟɞɫɬɜɚɦ ɤɨɥɥɟɤɬɢɜɧɨɣ ɢ 
ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ. 
Ɉɛɨɪɭɞɨɜɚɧɢɟ, ɩɪɢɦɟɧɹɟɦɨɟ ɞɥɹ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɯ ɪɚɛɨɬ, ɞɨɥɠɧɨ 
ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ȽɈɋɌ 12.2.003. 
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ȼɵɩɨɥɧɟɧɢɟ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɯ ɪɚɛɨɬ ɞɨɥɠɧɨ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɨ 
ɧɟɨɛɯɨɞɢɦɵɦɢ ɢ ɢɫɩɪɚɜɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ɦɟɯɚɧɢɡɚɰɢɢ, ɢɧɫɬɪɭɦɟɧɬɚɦɢ, 
ɢɧɜɟɧɬɚɪɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ɩɨɞɦɚɳɢɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹɦɢ ɩɨ 
ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɪɚɛɨɬ ɩɨ ȽɈɋɌ 12.2.012 ɢ ɡɚɳɢɬɧɵɦɢ 
ɢɧɜɟɧɬɚɪɧɵɦɢ ɨɝɪɚɠɞɟɧɢɹɦɢ ɩɨ ȽɈɋɌ 12.4.059. 
ɗɥɟɤɬɪɨɛɟɡɨɩɚɫɧɨɫɬɶ ɩɪɢɦɟɧɹɟɦɵɯ ɦɚɲɢɧ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɨɥɠɧɚ 
ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɫɬɚɧɞɚɪɬɨɜ (ȽɈɋɌ 12.1.013, 
ȽɈɋɌ 12.1.018 ɢ ȽɈɋɌ 12.1.019). 
ɉɪɢ ɯɪɚɧɟɧɢɢ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɤɨɧɫɬɪɭɤɰɢɣ ɞɨɥɠɧɵ 
ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ ɬɪɟɛɨɜɚɧɢɹ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɛɟɡɨɩɚɫɧɨɫɬɶ ɪɚɛɨɬɚɸɳɢɯ ɢ 
ɫɨɯɪɚɧɧɨɫɬɶ ɯɪɚɧɢɦɵɯ ɢ ɬɪɚɧɫɩɨɪɬɢɪɭɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ. 
Ɍɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɤ ɩɨɝɪɭɡɨɱɧɨ-ɪɚɡɝɪɭɡɨɱɧɵɦ ɪɚɛɨɬɚɦ 
ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ȽɈɋɌ 12.3.009 ɢ ɩɪɚɜɢɥɚɦ ɭɫɬɪɨɣɫɬɜɚ ɢ 
ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢɦɟɧɹɟɦɵɯ ɝɪɭɡɨɩɨɞɴɟɦɧɵɯ ɦɟɯɚɧɢɡɦɨɜ. 
ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɢɡɨɥɹɰɢɨɧɧɵɯ ɪɚɛɨɬ ɪɚɛɨɱɢɟ ɞɨɥɠɧɵ ɛɵɬɶ 
ɨɛɟɫɩɟɱɟɧɵ ɫɪɟɞɫɬɜɚɦɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ. Ɋɚɛɨɱɢɟ, ɩɨɥɭɱɢɜɲɢɟ 
ɫɪɟɞɫɬɜɚ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ, ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɨɢɧɫɬɪɭɤɬɢɪɨɜɚɧɵ ɨ 
ɩɨɪɹɞɤɟ ɩɪɢɦɟɧɟɧɢɹ ɣ ɭɯɨɞɚ ɡɚ ɧɢɦɢ. ɇɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ ɞɨɥɠɧɵ 
ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɫɪɟɞɫɬɜɚ ɞɥɹ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɦɟɞɢɰɢɧɫɤɨɣ ɩɨɦɨɳɢ ɢ 
ɭɫɥɨɜɢɹ ɫɨɛɥɸɞɟɧɢɹ ɥɢɱɧɨɣ ɝɢɝɢɟɧɵ. 
Ʉɨɧɬɪɨɥɶ ɜɵɩɨɥɧɟɧɢɹ ɬɪɟɛɨɜɚɧɢɣ ɩɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɢɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɦɢ ɪɚɛɨɬɧɢɤɚɦɢ ɢ ɫɥɭɠɛɚɦɢ 
ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɨɪɝɚɧɢɡɚɰɢɣ, ɚ ɩɨ ɜɪɟɞɧɵɦ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦ ɮɚɤɬɨɪɚɦ — ɫɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɢɦɢ 
ɫɬɚɧɰɢɹɦɢ. 
ɉɪɨɜɟɪɤɚ ɫɨɫɬɨɹɧɢɹ ɫɪɟɞɫɬɜ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ ɞɨɥɠɧɚ 
ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ, ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ 
ɧɨɪɦɚɬɢɜɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɟɣ ɧɚ ɫɪɟɞɫɬɜɚ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ 
ɡɚɳɢɬɵ. 
6.4 Ɍɪɟɛɨɜɚɧɢɹ ɨɯɪɚɧɵ ɬɪɭɞɚ ɜ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɹɯ 
 
ɉɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ ɪɚɛɨɱɢɟ ɞɨɥɠɧɵ 
ɪɭɤɨɜɨɞɫɬɜɨɜɚɬɶɫɹ ɞɚɧɧɵɦɢ ɧɨɪɦɚɬɢɜɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɋɉ 12-135-2003 
«Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. Ɉɬɪɚɫɥɟɜɵɟ ɢɧɫɬɪɭɤɰɢɢ ɩɨ ɨɯɪɚɧɟ 
ɬɪɭɞɚ.»[28] 
ɉɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ ɩɟɪɫɨɧɚɥ ɞɨɥɠɟɧ: 
ɩɪɟɤɪɚɬɢɬɶ ɪɚɛɨɬɭ, ɜɵɜɟɫɬɢ ɩɟɪɫɨɧɚɥ ɢɡ ɨɩɚɫɧɨɣ ɡɨɧɵ; 
ɨɛɟɫɩɟɱɢɬɶ ɫɨɛɫɬɜɟɧɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɫɪɟɞɫɬɜ 
ɡɚɳɢɬɵ; 
ɫɨɨɛɳɢɬɶ ɨ ɫɥɭɱɢɜɲɟɦɫɹ ɨɬɜɟɬɫɬɜɟɧɧɨɦɭ ɪɭɤɨɜɨɞɢɬɟɥɸ ɪɚɛɨɬ ɢ 
ɞɢɫɩɟɬɱɟɪɫɤɨɣ ɫɥɭɠɛɟ Ɏɢɥɢɚɥɚ. 
ɉɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ ɨɬɜɟɬɫɬɜɟɧɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶ 
ɪɚɛɨɬ ɨɛɹɡɚɧ: 
ɩɪɨɢɡɜɟɫɬɢ ɨɩɨɜɟɳɟɧɢɟ ɩɟɪɫɨɧɚɥɚ ɨɛ ɚɜɚɪɢɢ; 
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ɨɛɟɫɩɟɱɢɬɶ ɩɟɪɜɨɨɱɟɪɟɞɧɵɟ ɦɟɪɵ ɩɨ ɫɩɚɫɟɧɢɸ ɢ ɷɜɚɤɭɚɰɢɢ ɥɸɞɟɣ, 
ɨɤɚɡɚɧɢɸ ɞɨɜɪɚɱɟɛɧɨɣ ɩɨɦɨɳɢ ɩɨɫɬɪɚɞɚɜɲɢɦ; 
ɨɛɟɫɩɟɱɢɬɶ ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɥɨɤɚɥɢɡɚɰɢɢ ɢ ɥɢɤɜɢɞɚɰɢɢ 
ɚɜɚɪɢɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɩɟɪɚɬɢɜɧɨɣ ɱɚɫɬɶɸ ɉɅȺ. 
Ⱦɨ ɪɚɫɫɥɟɞɨɜɚɧɢɹ ɩɪɢɱɢɧ ɚɜɚɪɢɢ (ɧɟɫɱɚɫɬɧɨɝɨ ɫɥɭɱɚɹ) ɧɟɨɛɯɨɞɢɦɨ 
ɫɨɯɪɚɧɢɬɶ ɨɛɫɬɚɧɨɜɤɭ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ ɢ ɫɨɫɬɨɹɧɢɟ ɬɚɤɢɦ, ɤɚɤɢɦɢ ɨɧɢ 
ɛɵɥɢ ɜ ɦɨɦɟɧɬ ɩɪɨɢɫɲɟɫɬɜɢɹ, ɟɫɥɢ ɷɬɨ ɧɟ ɭɝɪɨɠɚɟɬ ɠɢɡɧɢ ɢ ɡɞɨɪɨɜɶɸ 
ɨɤɪɭɠɚɸɳɢɯ ɪɚɛɨɬɧɢɤɨɜ, ɧɟ ɦɟɲɚɟɬ ɨɤɚɡɚɧɢɸ ɩɨɦɨɳɢ ɩɨɫɬɪɚɞɚɜɲɟɦɭ, ɧɟ 
ɜɵɡɨɜɟɬ ɚɜɚɪɢɣ ɢ ɧɟ ɧɚɪɭɲɢɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ. 
ȼ ɫɥɭɱɚɟ ɧɟɜɨɡɦɨɠɧɨɫɬɢ ɟɟ ɫɨɯɪɚɧɟɧɢɹ ɫɥɨɠɢɜɲɭɸɫɹ ɨɛɫɬɚɧɨɜɤɭ 
ɮɢɤɫɢɪɭɸɬ ɫɯɟɦɨɣ, ɮɨɬɨɝɪɚɮɢɟɣ ɢ ɬ.ɩ. 
 
6.5 Ɍɪɟɛɨɜɚɧɢɹ ɨɯɪɚɧɵ ɬɪɭɞɚ ɩɨ ɨɤɨɧɱɚɧɢɸ ɪɚɛɨɬ 
 
ɉɪɢ ɨɤɨɧɱɚɧɢɢ ɪɚɛɨɬ ɩɟɪɫɨɧɚɥ ɞɨɥɠɟɧ ɪɭɤɨɜɨɞɫɬɜɨɜɚɬɶɫɹ ɞɚɧɧɵɦɢ 
ɧɨɪɦɚɬɢɜɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɋɉ 12-135-2003 «Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ. Ɉɬɪɚɫɥɟɜɵɟ ɢɧɫɬɪɭɤɰɢɢ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ.»[28] 
ɉɨ ɨɤɨɧɱɚɧɢɢ ɪɚɛɨɬ ɩɟɪɫɨɧɚɥ ɞɨɥɠɟɧ: 
ɩɪɢɜɟɫɬɢ ɜ ɩɨɪɹɞɨɤ ɪɚɛɨɱɟɟ ɦɟɫɬɨ, ɨɱɢɫɬɢɬɶ ɨɬ ɨɫɬɚɬɤɨɜ ɦɭɫɨɪɚ, 
ɨɬɯɨɞɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ; 
ɫɞɚɬɶ ɪɚɛɨɱɟɟ ɦɟɫɬɨ, ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ, ɢɧɫɬɪɭɦɟɧɬ ɢ ɫɪɟɞɫɬɜɚ ɡɚɳɢɬɵ 
ɨɬɜɟɬɫɬɜɟɧɧɨɦɭ ɪɭɤɨɜɨɞɢɬɟɥɸ ɪɚɛɨɬ; 
ɨɱɢɫɬɢɬɶ ɢ ɭɥɨɠɢɬɶ ɜ ɧɚɡɧɚɱɟɧɧɨɟ ɦɟɫɬɨ ɫɩɟɰɨɞɟɠɞɭ; 
ɩɪɢɧɹɬɶ ɧɟɨɛɯɨɞɢɦɵɟ ɦɟɪɵ ɥɢɱɧɨɣ ɝɢɝɢɟɧɵ (ɬɳɚɬɟɥɶɧɨ ɜɵɦɵɬɶ ɪɭɤɢ, 
ɩɪɢɧɹɬɶ ɞɭɲ ɢ ɬ.ɞ.); 
ɩɪɨɫɥɟɞɨɜɚɬɶ ɧɚ ɦɟɫɬɨ ɫɛɨɪɚ ɢ ɨɬɩɪɚɜɤɢ ɩɟɪɫɨɧɚɥɚ ɢ ɜɵɩɨɥɧɹɬɶ 
ɬɪɟɛɨɜɚɧɢɹ ɢɧɫɬɪɭɤɰɢɢ ɨ ɩɨɪɹɞɤɟ ɩɟɪɟɜɨɡɤɢ ɪɚɛɨɬɧɢɤɨɜ Ɏɢɥɢɚɥɚ 
ɚɜɬɨɬɪɚɧɫɩɨɪɬɨɦ. 
Ⱦɨɥɨɠɢɬɶ ɨɬɜɟɬɫɬɜɟɧɧɨɦɭ ɪɭɤɨɜɨɞɢɬɟɥɸ ɪɚɛɨɬ ɨ ɜɵɩɨɥɧɟɧɢɢ ɡɚɞɚɧɢɹ 
ɢ ɧɟɩɨɥɚɞɤɚɯ, ɡɚɦɟɱɟɧɧɵɯ ɜ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ. 
Ɉɬɜɟɬɫɬɜɟɧɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶ ɪɚɛɨɬ, ɫɨɜɦɟɫɬɧɨ ɫ ɩɪɟɞɫɬɚɜɢɬɟɥɟɦ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɫɥɭɠɛɵ, ɞɨɥɠɧɵ ɩɪɨɜɟɪɢɬɶ ɤɚɱɟɫɬɜɨ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ ɢ 
ɪɚɫɩɢɫɚɬɶɫɹ ɜ ɧɚɪɹɞɟ-ɞɨɩɭɫɤɟ ɨ ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬ. 
 
6.6 ɍɯɨɞ ɡɚ ɫɢɫɬɟɦɨɣ ɜɟɧɬɢɥɢɪɭɟɦɨɝɨ ɭɬɟɩɥɟɧɧɨɝɨ ɮɚɫɚɞɚ 
 
ɉɪɢ ɭɯɨɞɟ ɢ ɨɛɫɥɭɠɢɜɚɧɢɢ ɫɢɫɬɟɦ ɜɟɧɬɢɥɢɪɭɟɦɵɯ ɮɚɫɚɞɨɜ, ɧɭɠɧɨ 
ɪɭɤɨɜɨɞɫɬɜɨɜɚɬɶɫɹ ɞɚɧɧɵɦɢ ɧɨɪɦɚɬɢɜɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɋɉ 293.1325800.2017 
«ɋɢɫɬɟɦɵ ɮɚɫɚɞɧɵɟ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɟ ɤɨɦɩɨɡɢɰɢɨɧɧɵɟ ɫ ɧɚɪɭɠɧɵɦɢ 
ɲɬɭɤɚɬɭɪɧɵɦɢ ɫɥɨɹɦɢ. ɉɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ» 
ȼ ɫɨɫɬɚɜɟ ɩɪɨɟɤɬɧɨ-ɫɦɟɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɞɨɥɠɧɵ ɛɵɬɶ ɭɤɚɡɚɧɢɹ 
(ɢɧɫɬɪɭɤɰɢɢ) ɩɨ ɭɯɨɞɭ ɡɚ ɤɨɧɤɪɟɬɧɨɣ ɫɢɫɬɟɦɨɣ, ɱɬɨɛɵ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɚɹ 
ɫɢɫɬɟɦɚ ɫɨɯɪɚɧɹɥɚ ɫɬɚɛɢɥɶɧɨɫɬɶ ɫɜɨɟɣ ɪɚɛɨɬɵ ɢ ɷɫɬɟɬɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ. 
Ɉɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɫɥɟɞɭɟɬ ɭɞɟɥɹɬɶ ɫɨɫɬɨɹɧɢɸ ɡɚɳɢɬɧɨ-ɞɟɤɨɪɚɬɢɜɧɨɝɨ 
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ɩɨɤɪɵɬɢɹ ɢ ɡɚɳɢɬɟ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɫɢɫɬɟɦɵ (ɩɚɪɚɩɟɬɵ, ɤɚɪɧɢɡɵ, ɨɬɥɢɜɵ ɜ 
ɨɤɨɧɧɵɯ ɩɪɨɟɦɚɯ). 
 
6.7 ȼɵɹɜɥɟɧɧɵɟ ɧɚɪɭɲɟɧɢɹ ɜɧɟɲɧɟɝɨ ɜɢɞɚ ɫɢɫɬɟɦɵ 
ɜɟɧɬɢɥɢɪɭɟɦɨɝɨ ɭɬɟɩɥɟɧɧɨɝɨ ɮɚɫɚɞ 
 
ȼɵɹɜɥɟɧɧɵɟ ɧɚɪɭɲɟɧɢɹ ɜɧɟɲɧɟɝɨ ɜɢɞɚ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɢɪɭɟɦɨɝɨ 
ɭɬɟɩɥɟɧɧɨɝɨ ɮɚɫɚɞɚ ɫɥɟɞɭɟɬ ɤɥɚɫɫɢɮɢɰɢɪɨɜɚɬɶ ɢɫɯɨɞɹ ɢɡ ɞɚɧɧɵɯ 
ɧɨɪɦɚɬɢɜɧɨɝɨ ɢɫɬɨɱɧɢɤ ɋɉ 293.1325800.2017 «ɋɢɫɬɟɦɵ ɮɚɫɚɞɧɵɟ 
ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɟ ɤɨɦɩɨɡɢɰɢɨɧɧɵɟ ɫ ɧɚɪɭɠɧɵɦɢ ɲɬɭɤɚɬɭɪɧɵɦɢ ɫɥɨɹɦɢ. 
ɉɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ» ɩɨ ɞɜɭɦ ɩɪɢɡɧɚɤɚɦ: 
       ɟɫɬɟɫɬɜɟɧɧɨɟ ɫɬɚɪɟɧɢɟ ɡɚɳɢɬɧɨ-ɞɟɤɨɪɚɬɢɜɧɨɝɨ ɩɨɤɪɵɬɢɹ, ɱɬɨ ɧɟ 
ɡɚɬɪɚɝɢɜɚɟɬ ɫɬɚɛɢɥɶɧɨɫɬɢ ɫɢɫɬɟɦɵ ɜ ɰɟɥɨɦ; 
       ɩɨɜɪɟɠɞɟɧɢɟ ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɫɢɫɬɟɦɵ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ 
ɩɪɢɜɟɫɬɢ ɤ ɜɵɯɨɞɭ ɢɡ ɫɬɪɨɹ ɨɬɞɟɥɶɧɵɯ ɭɱɚɫɬɤɨɜ ɢɥɢ ɜɫɟɣ ɫɢɫɬɟɦɵ 
ɬɟɩɥɨɢɡɨɥɹɰɢɢ. 
ɉɨ ɨɬɧɨɲɟɧɢɸ ɤ ɫɢɫɬɟɦɟ ɜɟɧɬɢɥɢɪɭɟɦɨɝɨ ɭɬɟɩɥɟɧɧɨɝɨ ɮɚɫɚɞɚ ɫɥɟɞɭɟɬ 
ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɬɚɤɢɟ ɦɟɪɵ, ɱɬɨɛɵ ɩɪɢ ɩɚɪɤɨɜɤɟ ɚɜɬɨɦɨɛɢɥɟɣ ɜɛɥɢɡɢ ɡɞɚɧɢɹ 
ɧɟ ɛɵɥɨ ɜɨɡɦɨɠɧɨɫɬɢ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɩɨɜɪɟɠɞɟɧɢɹ ɫɬɟɧɵ. 
ɇɟ ɞɨɩɭɫɤɚɟɬɫɹ: Ʉɪɟɩɢɬɶ, ɜ ɩɪɨɰɟɫɫɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɡɞɚɧɢɹ, ɥɸɛɵɟ ɞɟɬɚɥɢ ɢɥɢ ɭɫɬɪɨɣɫɬɜɚ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɤ ɨɛɥɢɰɨɜɨɱɧɨɣ 
ɤɨɧɫɬɪɭɤɰɢɢ (ɞɥɹ ɧɢɯ ɞɨɥɠɟɧ ɛɵɬɶ ɫɦɨɧɬɢɪɨɜɚɧ ɧɟɡɚɜɢɫɢɦɵɣ ɧɟɫɭɳɢɣ 
ɤɚɪɤɚɫ). 
ɇɟ ɞɨɩɭɫɤɚɟɬɫɹ ɩɨɩɚɞɚɧɢɟ ɜɨɞɵ ɫ ɤɪɵɲɢ ɡɞɚɧɢɹ ɧɚ ɨɛɥɢɰɨɜɨɱɧɭɸ 
ɫɢɫɬɟɦɭ, ɞɥɹ ɱɟɝɨ ɧɟɨɛɯɨɞɢɦɨ ɫɨɞɟɪɠɚɬɶ ɜ ɪɚɛɨɱɟɦ ɫɨɫɬɨɹɧɢɢ ɠɟɥɨɛɚ ɧɚ 
ɤɪɵɲɟ ɢ ɜɨɞɨɫɬɨɤɢ. 
ɍɯɨɞ ɡɚ ɨɛɥɢɰɨɜɤɨɣ ɮɚɫɚɞɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɟɟ ɪɟɝɭɥɹɪɧɨɣ ɨɱɢɫɬɤɟ, 
ɩɟɪɢɨɞɢɱɟɫɤɨɦ ɨɫɦɨɬɪɟ ɢ ɝɪɭɧɬɨɜɤɟ-ɨɤɪɚɫɤɟ ɩɨɹɜɢɜɲɢɯɫɹ ɰɚɪɚɩɢɧ ɢ 
ɩɨɜɪɟɠɞɟɧɢɣ. ɉɪɨɦɵɜɤɚ ɜɨɞɨɣ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɯ 
ɫɩɨɫɨɛɨɜ ɨɱɢɫɬɤɢ ɨɛɥɢɰɨɜɤɢ. Ⱦɥɹ ɩɪɨɦɵɜɤɢ ɜɨɞɭ ɩɨɞɚɸɬ ɲɥɚɧɝɨɦ ɩɨɞ 
ɞɚɜɥɟɧɢɟɦ 2-3 ɚɬɦ. Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɫɨɱɟɬɚɬɶ ɩɪɨɦɵɜɤɭ ɫ ɪɭɱɧɨɣ ɨɱɢɫɬɤɨɣ 
ɩɨɜɟɪɯɧɨɫɬɢ ɳɟɬɤɚɦɢ. 
ɉɪɢ ɩɨɹɜɥɟɧɢɢ ɫɟɪɶɟɡɧɵɯ ɧɚɪɭɲɟɧɢɣ ɢɥɢ ɩɨɜɪɟɠɞɟɧɢɣ ɜ ɫɢɫɬɟɦɟ 
ɜɟɧɬɢɥɢɪɭɟɦɨɝɨ ɭɬɟɩɥɟɧɧɨɝɨ ɮɚɫɚɞɚ ɧɟɨɛɯɨɞɢɦɨ ɨɛɪɚɳɚɬɶɫɹ ɤ ɦɨɧɬɚɠɧɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ ɢ ɫɥɟɞɨɜɚɬɶ ɢɯ ɪɟɤɨɦɟɧɞɚɰɢɹɦ ɩɨ ɭɫɬɪɚɧɟɧɢɸ ɜɵɹɜɥɟɧɧɵɯ 
ɞɟɮɟɤɬɨɜ. 
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7 Ɉɰɟɧɤɚ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ 
 
7.1 Ɉɛɳɢɟ ɩɨɥɨɠɟɧɢɹ 
 
Ɋɚɫɱɟɬ ɜɪɟɞɧɵɯ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɥɹ ɪɚɛɨɬ 
ɫɜɹɡɚɧɧɵɯ ɫ ɭɫɬɪɨɣɫɬɜɨɦ ɜɟɧɬɢɥɢɪɭɟɦɨɝɨ ɮɚɫɚɞɚ. ɉɪɢ ɭɫɬɪɨɣɫɬɜɟ 
ɜɟɧɬɢɥɢɪɭɟɦɨɝɨ ɮɚɫɚɞɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɥɚɤɨɤɪɚɫɨɱɧɵɟ ɢɡɞɟɥɢɹ, ɚ ɢɦɟɧɧɨ 
ɗɦɚɥɶ-158 ɢ Ƚɪɭɧɬɨɜɤɚ ȽɎ-021.  
ɉɪɟɞɭɫɦɨɬɪɟɧɵ ɪɚɫɱɟɬɵ ɜɵɛɪɨɫɨɜ ɨɬ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ, ɚ ɬɚɤɠɟ 
ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɨɬ ɩɵɥɢ ɢ ɥɚɤɨɤɪɚɫɨɱɧɵɯ ɪɚɛɨɬ, ɤɨɬɨɪɵɟ 
ɩɪɨɢɡɜɟɞɟɧɵ ɜ ɷɤɨɥɨɝɢɱɟɫɤɨɦ ɤɚɥɶɤɭɥɹɬɨɪɟ ɈɇȾ-86. 
Ƚɪɭɧɬɨɜɤɚ ȽɎ-021 ɹɜɥɹɟɬɫɹ ɥɟɝɤɨɜɨɫɩɥɚɦɟɧɹɸɳɢɦɫɹ ɢ ɬɨɤɫɢɱɧɵɦ 
ɦɚɬɟɪɢɚɥɨɦ, ɱɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɫɜɨɣɫɬɜɚɦɢ ɪɚɫɬɜɨɪɢɬɟɥɟɣ, ɜɯɨɞɹɳɢɯ ɜ ɫɨɫɬɚɜ 
ɝɪɭɲɨɜɤɢ (ɤɫɢɥɨɥ, ɫɨɥɶɜɟɧɬ, ɭɚɣɬ-ɫɩɢɪɢɬ). ɉɚɪɵ ɪɚɫɬɜɨɪɢɬɟɥɟɣ, ɜɯɨɞɹɳɢɟ ɜ 
ɫɨɫɬɚɜ ɝɪɭɧɬɨɜɤɢ, ɨɤɚɡɵɜɚɸɬ ɪɚɡɞɪɚɠɚɸɳɟɟ ɞɟɣɫɬɜɢɟ ɧɚ ɫɥɢɡɢɫɬɵɟ 
ɨɛɨɥɨɱɤɢ ɝɥɚɡ, ɞɵɯɚɬɟɥɶɧɵɯ ɩɭɬɟɣ ɢ ɤɨɠɧɵɟ ɩɨɤɪɨɜɵ. 
ɗɦɚɥɶ-158 ɜɵɫɨɤɨɬɨɤɫɢɱɧɚ, ɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɟɟ ɦɨɠɧɨ ɬɨɥɶɤɨ ɜ 
ɨɬɥɢɱɧɨ ɜɟɧɬɢɥɢɪɭɟɦɨɦ ɩɨɦɟɳɟɧɢɢ. ȼɚɠɧɨ ɛɟɪɟɱɶ ɤɨɠɭ ɢ ɫɥɢɡɢɫɬɵɟ 
ɨɛɨɥɨɱɤɢ ɨɬ ɩɨɩɚɞɚɧɢɹ ɧɚ ɧɢɯ ɷɦɚɥɢ. ȿɟ ɤɨɧɬɚɤɬ ɫ ɩɥɚɦɟɧɟɦ ɢ ɩɪɹɦɵɦɢ 
ɫɨɥɧɟɱɧɵɦɢ ɥɭɱɚɦɢ ɧɟ ɞɨɩɭɫɬɢɦ. 
 
7.2 Ʉɥɢɦɚɬ ɢ ɮɨɧɨɜɨɟ ɡɚɝɪɹɡɧɟɧɢɟ ɜɨɡɞɭɯɚ 
 
ȼ ɨɪɨɝɪɚɮɢɱɟɫɤɨɦ ɨɬɧɨɲɟɧɢɢ ɬɟɪɪɢɬɨɪɢɹ Ɋɟɫɩɭɛɥɢɤɢ ɏɚɤɚɫɢɹ 
ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɟɞɟɥɚɯ Ɇɢɧɭɫɢɧɫɤɨɣ ɤɨɬɥɨɜɢɧɵ, ɨɤɪɭɠɟɧɧɨɣ ɤɪɭɩɧɵɦɢ 
ɝɨɪɧɵɦɢ ɫɢɫɬɟɦɚɦɢ: Ʉɭɡɧɟɰɤɢɦ Ⱥɥɚɬɚɭ, ȼɨɫɬɨɱɧɵɦɢ ɢ Ɂɚɩɚɞɧɵɦɢ 
ɋɚɹɧɚɦɢ. ɏɚɪɚɤɬɟɪɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ɹɜɥɹɟɬɫɹ ɫɥɚɛɨɯɨɥɦɢɫɬɵɣ ɭɜɚɥɢɫɬɵɣ 
ɪɟɥɶɟɮ. 
Ʉɥɢɦɚɬ ɪɚɣɨɧɚ ɪɟɡɤɨ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ, ɫ ɯɨɥɨɞɧɨɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɣ 
ɡɢɦɨɣ ɢ ɤɨɪɨɬɤɢɦ ɠɚɪɤɢɦ ɥɟɬɨɦ. Ɋɟɡɤɢɟ ɤɨɥɟɛɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ 
ɧɚɛɥɸɞɚɸɬɫɹ ɧɟ ɬɨɥɶɤɨ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ, ɧɨ ɢ ɜ ɬɟɱɟɧɢɟ ɫɭɬɨɤ. 
Ɇɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ ɜɵɩɚɞɚɟɬ ɜ ɬɟɩɥɨɟ ɜɪɟɦɹ ɝɨɞɚ. 
Ɂɢɦɵ ɦɚɥɨɫɧɟɠɧɵɟ, ɱɬɨ ɨɛɭɫɥɚɜɥɢɜɚɟɬ ɝɥɭɛɢɧɭ ɩɪɨɦɟɪɡɚɧɢɹ ɝɪɭɧɬɚ ɞɨ 2,9 
ɦ. 
Ɉɫɧɨɜɧɨɟ ɧɚɩɪɚɜɥɟɧɢɟ ɜɟɬɪɨɜ ɸɝɨ-ɡɚɩɚɞɧɨɟ. 
Ɍɟɪɪɢɬɨɪɢɹn, ɝɞɟ ɧɚɯɨɞɢɬɫɹ ɨɛɴɟɤɬ, ɩɨ ɤɥɢɦɚɬɢɱɟɫɤɨɦɭ 
ɪɚɣɨɧɢɪɨɜɚɧɢɸ ɨɬɧɟɫɟɧɚ ɤ ɪɚɣɨɧɭ I, ɩɨɞɪɚɣɨɧɭ Iȼ [4]; ɪɚɫɱɟɬɧɚɹ ɡɢɦɧɹɹ 
ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ -44°ɋ [4]; ɧɨɪɦɚɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɜɟɬɪɚ – 
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0,38 ɤɉɚ; ɜɟɫ ɫɧɟɝɨɜɨɝɨ ɩɨɤɪɨɜɚ - ɪ = 1,2 ɤɉɚ [4]; ɫɟɣɫɦɢɱɧɨɫɬɶ ɞɚɧɧɨɝɨ 
ɭɱɚɫɬɤɚ 7 ɛɚɥɥɨɜ. 
Ɍɚɛɥɢɰɚ 7.1 Ɉɫɧɨɜɧɵɟ ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ I II III IV V VI VII VIII IX X XI XII Ƚɨɞ 
ɋɪɟɞ, ɦɟɫɹɱɧɚɹ ɢ 
ɝɨɞɨɜɚɹ ɬɟɦɩ-pa 
ɜɨɡɞɭɯɚ, ɋ 
-25,5 -18,5 -8,5 2,9 10,5 17,3 19,5 16,4 9,9 1,6 -9,5 -17,9 -0,3 
ɋɪɟɞɧɹɹ ɦɟɫɹɱɧɚɹ ɢ 
ɝɨɞɨɜɚɹ ɫɭɦɦɚ 
ɨɫɚɞɤɨɜ, ɦɦ 
6 6 6 11 36 54 64 57 41 24 11 11 327 
ɋɪɟɞɧɟɟ ɱɢɫɥɨ ɞɧɟɣ ɫ 
ɬɭɦɚɧɨɦ 
4 4 1 0,3 0,3 0,4 0,9 1 2 1 3 5 23 
ɋɪɟɞ, ɦɟɫɹɱɧ. ɢ 
ɝɨɞɨɜɚɹ 
ɨɬɧɨɫɢɬ.ɜɥɚɠɧ. 
ɜɨɡɞɭɯɚ, % 
78 78 73 61 56 64 70 72 74 72 75 78 72 
ɋɪɟɞɧɹɹ ɦɟɫɹɱɧ. ɢ 
ɝɨɞɨɜɚɹ ɫɤɨɪɨɫɬɶ 
ɜɟɬɪɚ, ɦ/ɫ 
2,0 2,3 2,9 3,9 4,1 3,2 2,4 2,4 2,6 3,5 3,3 2,5 2,9 
ɉɪɟɨɛɥɚɞɚɸɳɟɟ 
ɧɚɩɪɚɜɥɟɧɢɟ ɜɟɬɪɚ, 
ɪɭɦɛ. 
ɋɁ             
ȼɟɪɨɹɬɧɨɫɬɶ 
ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ ɩɨ 
ɝɪɚɞɚɰɢɹɦ 
0-1 2-3 4-5 6-7 8-9 10-
11 
12-
13 
14-
15 
16-
17 
18-
20 
21-
24 
25-28 29-
34 
(ȼ % ɨɬ ɨɛɳɟɝɨ 
ɱɢɫɥɚ ɩɨɜɬɨɪɹɟɦɨɫɬɶ 
ɧɚɩɪɚɜɥɟɧɢɣ 
ɫɥɭɱɚɟɜ) 
48,6 22,7 13,2 6,6 4,0 2,0 1,6 0,5 0,6 0,2 0,02 0,01 0,01 
ɉɨɜɬɨɪɹɟɦɨɫɬɶ ɜɟɬɪɚ 
ɢ ɲɬɢɥɟɣ 
ɋ 
20 
ɋȼ 
15 
ȼ 
6 
ɘȼ 
8 
ɘ 
14 
ɘɁ 
20 
3 
10 
ɋɁ 
7 
     
 
7.3 Ɉɰɟɧɤɚ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ 
 
7.͵.ͳ О˙ˈːˍ˃ ˅ˑˊˇˈˌ˔˕˅ˋя ː˃ ˃˕ˏˑ˔˗ˈ˓ː˞ˌ ˅ˑˊˇ˖˘ 
 
ɍɫɬɪɨɣɫɬɜɨ ɜɟɧɬɢɥɢɪɭɟɦɨɝɨ ɮɚɫɚɞɚ ɞɥɹ ɦɚɥɨɷɬɚɠɧɨɝɨ ɞɨɦɨɫɬɪɨɟɧɢɹ 
ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɜɵɛɪɨɫɨɦ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ. 
Ɉɫɧɨɜɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ ɜɵɞɟɥɟɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ 
ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ ɹɜɥɹɸɬɫɹ ɥɚɤɨɤɪɚɫɨɱɧɵɟ ɭɫɬɚɧɨɜɤɢ ɜ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ 
ɤɨɬɨɪɵɯ ɜɵɛɪɚɫɵɜɚɸɬɫɹ: 
- ɜɵɯɥɨɩɧɵɟ ɝɚɡɵ ɨɬ ɞɜɢɝɚɬɟɥɟɣ ɝɪɭɡɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ; 
         - ɜɵɛɪɨɫɵ ɨɬ ɥɚɤɨɤɪɚɫɨɱɧɵɯ ɪɚɛɨɬ – ɡɚɳɢɬɚ ɦɟɬɚɥɥɢɱɟɫɤɢɯ 
ɤɨɧɫɬɪɭɤɰɢɣ. 
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7.͵.ʹ Р˃˔˚ё˕ ˅˞˄˓ˑ˔ˑ˅ ˑ˕ ˎ˃ˍˑˍ˓˃˔ˑ˚ː˞˘ ˓˃˄ˑ˕ 
 
Ɋɚɫɱɟɬ ɜɵɞɟɥɟɧɢɣ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɨɬ ɥɚɤɨɤɪɚɫɨɱɧɵɯ 
ɦɚɬɟɪɢɚɥɨɜ (ɅɄɆ) ɜɵɩɨɥɧɟɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ «Ɇɟɬɨɞɢɤɨɣ ɪɚɫɱɟɬɚ 
ɜɵɞɟɥɟɧɢɣ (ɜɵɛɪɨɫɨɜ) ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɩɪɢ ɧɚɧɟɫɟɧɢɢ 
ɥɚɤɨɤɪɚɫɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ (ɧɚ ɨɫɧɨɜɟ ɭɞɟɥɶɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ) [34]. 
Ƚɪɭɧɬɨɜɤɚ ȽɎ-017 
1. Ʉɫɢɥɨɥ – 100%; 
Ⱦɨɥɹ ɥɟɬɭɱɟɣ ɱɚɫɬɢ – 51% (f2); 
Ⱦɨɥɹ ɫɭɯɨɣ ɱɚɫɬɢ – 49% (f1); 
ȼɚɥɨɜɵɣ ɜɵɛɪɨɫ ɤɨɦɩɨɧɟɧɬɨɜ ɅɄɆ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɫɭɦɦɚ ɜɚɥɨɜɨɝɨ 
ɜɵɛɪɨɫɚ ɩɪɢ ɨɤɪɚɫɤɟ ɢ ɫɭɲɤɟ ɩɨ ɮɨɪɦɭɥɟ 3.4.5 [27]:                                                                                                 
(7.3) 
ȼɚɥɨɜɵɣ ɜɵɛɪɨɫ ɚɷɪɨɡɨɥɹ ɤɪɚɫɤɢ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɫɩɨɫɨɛɚɯ ɨɤɪɚɫɤɢ ɩɨ 
ɮɨɪɦɭɥɟ 3.4.1 [16]:                                                                                  
(7.4) 
ɝɞɟ m – ɤɨɥɢɱɟɫɬɜɨ ɢɡɪɚɫɯɨɞɨɜɚɧɧɨɣ ɤɪɚɫɤɢ ɡɚ ɝɨɞ, ɤɝ;    – ɞɨɥɹ ɤɪɚɫɤɢ, ɩɨɬɟɪɹɧɧɨɣ ɜ ɜɢɞɟ ɚɷɪɨɡɨɥɹ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɫɩɨɫɨɛɚɯ 
ɨɤɪɚɫɤɢ, %;    – ɤɨɥɢɱɟɫɬɜɨ ɫɭɯɨɣ ɱɚɫɬɢ ɤɪɚɫɤɢ, ɜ % (ɬɚɛɥɢɰɟ 3.4.2 [28])                              (ɩɧɟɜɦɚɬɢɱɟɫɤɨɟ) 
ȼɚɥɨɜɵɣ ɜɵɛɪɨɫ ɥɟɬɭɱɢɯ ɤɨɦɩɨɧɟɧɬɨɜ ɩɪɢ ɨɤɪɚɫɤɟ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ 3.4.3 [27]:        (                      )                        
ɝɞɟ   – ɤɨɥɢɱɟɫɬɜɨ ɪɚɫɬɜɨɪɢɬɟɥɟɣ, ɢɡɪɚɫɯɨɞɨɜɚɧɧɵɯ ɡɚ ɝɨɞ, ɤɝ;    – ɤɨɥɢɱɟɫɬɜɨ ɥɟɬɭɱɟɣ ɱɚɫɬɢ ɤɪɚɫɤɢ ɜ % (ɬɚɛɥɢɰɚ 3.4.2 [34]);     - ɤɨɥɢɱɟɫɬɜɨ ɪɚɡɥɢɱɧɵɯ ɥɟɬɭɱɢɯ ɤɨɦɩɨɧɟɧɬɨɜ ɜ ɪɚɫɬɜɨɪɢɬɟɥɹɯ, ɜ 
% (ɬɚɛɥɢɰɚ 3.4.2 [28]);     - ɤɨɥɢɱɟɫɬɜɨ ɪɚɡɥɢɱɧɵɯ ɥɟɬɭɱɢɯ ɤɨɦɩɨɧɟɧɬɨɜ, ɜɯɨɞɹɳɢɯ ɜ ɫɨɫɬɚɜ 
ɤɪɚɫɤɢ (ɝɪɭɧɬɨɜɤɢ), ɜ % (ɬɚɛɥɢɰɚ 3.4.2 [28]);     - ɞɨɥɹ ɪɚɫɬɜɨɪɢɬɟɥɹ, ɜɵɞɟɥɹɸɳɟɝɨɫɹ ɩɪɢ ɨɤɪɚɫɤɟ (ɬɚɛɥɢɰɚ 3.4.1 
[34]). 
ȼɚɥɨɜɵɣ ɜɵɛɪɨɫ ɥɟɬɭɱɢɯ ɤɨɦɩɨɧɟɧɬɨɜ ɩɪɢ ɫɭɲɤɟ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ 3.4.4 [27]:        (                      )                       
 57 
 
     - ɞɨɥɹ ɪɚɫɬɜɨɪɢɬɟɥɹ, ɜɵɞɟɥɹɸɳɟɝɨɫɹ ɩɪɢ ɫɭɲɤɟ (ɬɚɛɥ. 3.4.1 [28]). 
Ƚɪɭɧɬɨɜɤɚ ȽɎ-021 
1.                                                                                                    ; 
ɗɦɚɥɶ-158 
Ⱦɨɥɹ ɫɭɯɨɣ ɱɚɫɬɢ-47% 
ɋɩɢɪɬ ɧ-ɛɭɬɢɥɨɜɵɣ-37,03; 
ɍɚɣɬ-ɫɩɢɪɢɬ-30,72; 
Ʉɫɢɥɨɥ-32,25.                                                             
(7.1)                                                        (7.2)                                                       (7.3)     
Ɇɚɤɫɢɦɚɥɶɧɨ ɪɚɡɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, 
ɜɵɛɪɚɫɵɜɚɟɦɵɯ ɜ ɚɬɦɨɫɮɟɪɭ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɝ ɡɚ ɫɟɤɭɧɞɭ ɜ ɧɚɢɛɨɥɟɟ 
ɧɚɩɪɹɠɟɧɧɨɟ ɜɪɟɦɹ ɪɚɛɨɬɵ. Ɍɚɤɨɣ ɪɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɥɹ ɤɚɠɞɨɝɨ 
ɤɨɦɩɨɧɟɧɬɚ ɨɬɞɟɥɶɧɨ ɩɨ ɮɨɪɦɭɥɟ 3.4.6 [27]:                    , ɝ/ɫ ɝɞɟ t - ɱɢɫɥɨ ɪɚɛɨɱɢɯ ɱɚɫɨɜ ɜ ɞɟɧɶ ɜ ɧɚɢɛɨɥɟɟ ɧɚɩɪɹɠɟɧɧɵɣ ɦɟɫɹɰ, 
ɱɚɫ; 
n - ɱɢɫɥɨ ɞɧɟɣ ɪɚɛɨɬɵ ɭɱɚɫɬɤɚ ɜ ɷɬɨɦ ɦɟɫɹɰɟ;   - ɜɚɥɨɜɵɣ ɜɵɛɪɨɫ ɚɷɪɨɡɨɥɹ ɤɪɚɫɤɢ ɢ ɨɬɞɟɥɶɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ 
ɪɚɫɬɜɨɪɢɬɟɥɟɣ ɡɚ ɦɟɫɹɰ, ɜɵɞɟɥɢɜɲɢɯɫɹ ɩɪɢ ɨɤɪɚɫɤɟ ɢ ɫɭɲɤɟ, ɪɚɫɫɱɢɬɚɧɧɵɣ 
ɩɨ ɮɨɪɦɭɥɚɦ (3.4.1, 3.4.2, 3.4.3, 3.4.4, 3.4.5 [27]). 
1.                                   ; 
2.                                   
3.                                   
4.                                    Ɍɚɛɥɢɰɚ 7.2 - Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɜɚɥɨɜɨɝɨ ɢ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɡɨɜɨɝɨ 
ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɨɬ ɅɄɆ 
Ɂɚɝɪɹɡɧɹɸɳɟɟ ɜɟɳɟɫɬɜɨ ȼɚɥɨɜɵɣ ɜɵɛɪɨɫ ɜɪɟɞɧɵɯ 
ɜɟɳɟɫɬɜ (M), ɬ/ɝɨɞ 
Ɇɚɤɫɢɦɚɥɶɧɨ ɪɚɡɨɜɵɣ ɜɵɛɪɨɫ 
ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ (G), ɝ/ɫ 
Ƚɪɭɧɬɨɜɤɚ ȽɎ-021 
Ʉɫɢɥɨɥ – 100%; 
 
0,016 
 
 
0,009 
 
ɗɦɚɥɶ Ɇ-158 
ɋɩɢɪɬ ɧ-ɛɭɬɢɥɨɜɵɣ; 
ɍɚɣɬ-ɫɩɢɪɢɬ; 
 
0,017 
0,014 
0,015 
 
0,01 
0,008 
0,009 
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Ʉɫɢɥɨɥ. 
 
7.3.3 Ɋɚɫɱɟɬ ɜɵɛɪɨɫɨɜ ɨɬ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ 
 
Ɋɚɫɱɟɬ ɜɵɛɪɨɫɨɜ ɨɬ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɜɵɩɨɥɧɟɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
«Ɇɟɬɨɞɢɤɚ ɩɪɨɜɟɞɟɧɢɹ ɢɧɜɟɧɬɚɪɢɡɚɰɢɢ ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ 
ɚɬɦɨɫɮɟɪɭ ɞɥɹ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ (ɪɚɫɱɟɬɧɵɦ ɦɟɬɨɞɨɦ) [16]. 
ɇɚ ɞɚɧɧɨɣ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ ɩɪɢ ɭɫɬɪɨɣɫɬɜɟ ɜɟɧɬɢɥɢɪɭɟɦɨɝɨ 
ɮɚɫɚɞɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɝɪɭɡɨɜɨɣ ɚɜɬɨɦɨɛɢɥɶ ȽȺɁ 3221 ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶɸ 
2ɬɨɧɧɵ. 
Ɍɚɛɥɢɰɚ 7.3 – ɍɞɟɥɶɧɵɟ ɜɵɛɪɨɫɵ ɨɬ ɝɪɭɡɨɜɨɝɨ ɚɜɬɨɦɨɛɢɥɹ ȽȺɁ 3221 
ȼɵɛɪɨ
ɫɵ ɨɬ 
ɋɈ ɋɇ NO ɋ SO2                                                                                     
ȽȺɁ 
3221 
3 6,1 2,9 0,4 1,0 0,45 1,0 4,0 1,0 0,04 0,3 0,04 
0,11
3 
0,54 0,1 
 
Ɉɩɪɟɞɟɥɹɟɦ ɜɚɥɨɜɵɣ ɜɵɛɪɨɫ ɩɨ ɮɨɪɦɭɥɟ 2.7 [34]:     ∑                             , ɬ/ɝɨɞ                         
(7.8) 
ɝɞɟ      – ɤɨɷɮɮɢɰɢɟɧɬ ɜɵɩɭɫɤɚ (ɜɵɟɡɞɚ);   - ɤɨɥɢɱɟɫɬɜɨ ɚɜɬɨɦɨɛɢɥɟɣ k-ɣ ɝɪɭɩɩɵ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɢɥɢ ɜ ɩɨɦɟɳɟɧɢɢ 
ɫɬɨɹɧɤɢ ɡɚ ɪɚɫɱɟɬɧɵɣ ɩɟɪɢɨɞ; 
Dp - ɤɨɥɢɱɟɫɬɜɨ ɞɧɟɣ ɪɚɛɨɬɵ ɜ ɪɚɫɱɟɬɧɨɦ ɩɟɪɢɨɞɟ (ɯɨɥɨɞɧɨɦ, ɬɟɩɥɨɦ, 
ɩɟɪɟɯɨɞɧɨɦ);                               , ɝ                                                                    , ɝ                                                                 
ȽȺɁ 3221 
ɋɈ                              ;                          ;     ∑                                           ; 
ɋɇ                                ;                          ;     ∑                                         ; 
NɈ                               ;                        ;     ∑                                        ; 
C                                  ; 
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                         ;     ∑                                           ; 
SO2                                  ;                          ;     ∑                                          ; 
Ɇɚɤɫɢɦɚɥɶɧɨ ɪɚɡɨɜɵɣ ɜɵɛɪɨɫ i-ɝɨ ɜɟɳɟɫɬɜɚ    ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ 2.10 [27]:    ∑                                                                                           
(7.11) 
ɝɞɟ ikN  - ɤɨɥɢɱɟɫɬɜɨ ɚɜɬɨɦɨɛɢɥɟɣ k-ɣ ɝɪɭɩɩɵ, ɜɵɟɡɠɚɸɳɢɯ ɫɨ ɫɬɨɹɧɤɢ ɡɚ 1 
ɱɚɫ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣɫɹ ɦɚɤɫɢɦɚɥɶɧɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ ɜɵɟɡɞɚ 
ɚɜɬɨɦɨɛɢɥɟɣ. 
ȽȺȺɁ 3221 
ɋɈ    ∑                                        ; 
ɋH    ∑                                           ; 
NO    ∑                                          ; 
C    ∑                                              ; 
SO2    ∑                                              ; 
Ɍɚɛɥɢɰɚ 7.4 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ 
ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ ɨɬ ɦɚɲɢɧ ɢ ɦɟɯɚɧɢɡɦɨɜ 
Ɂɚɝɪɹɡɧɹɸɳɟɟ ɜɟɳɟɫɬɜɨ ȼɚɥɨɜɵɣ ɜɵɛɪɨɫ ɜɪɟɞɧɵɯ 
ɜɟɳɟɫɬɜ (M), ɬ/ɝɨɞ 
Ɇɚɤɫɢɦɚɥɶɧɨ ɪɚɡɨɜɵɣ ɜɵɛɪɨɫ 
ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ (G), ɝ/ɫ 
ȽȺɁ 3221 
ɋɈ 
ɋɇ 
NO 
ɋ 
SO2 
 
0,00037 
0,00060 
0,00149 
0,000057 
0,000164 
 
0,0080 
0,0012 
0,0029 
0,000093 
0,00033 
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7.4 Ɋɚɫɱɟɬ ɜ ɦɟɬɨɞɢɤɟ ɈɇȾ-86 
 
Ⱦɚɧɧɚɹ Ɇɟɬɨɞɢɤɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɬɪɟɛɨɜɚɧɢɹ ɜ ɱɚɫɬɢ ɪɚɫɱɟɬɚ 
ɨɫɪɟɞɧɟɧɧɵɯ ɡɚ ɞɥɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ (ɝɨɞ, ɫɟɡɨɧ) ɤɨɧɰɟɧɬɪɚɰɢɣ ɜɪɟɞɧɵɯ 
ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɧɨɦ ɜɨɡɞɭɯɟ ɨɬ ɜɵɛɪɨɫɨɜ ɞɟɣɫɬɜɭɸɳɢɯ, 
ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɵɯ ɢ ɩɪɨɟɤɬɢɪɭɟɦɵɯ ɩɪɟɞɩɪɢɹɬɢɣ ɢ ɞɪɭɝɢɯ ɨɛɴɟɤɬɨɜ ɩɪɢ 
ɪɟɲɟɧɢɢ ɩɪɢɤɥɚɞɧɵɯ ɡɚɞɚɱ ɦɨɧɢɬɨɪɢɧɝɚ ɢ ɨɯɪɚɧɵ ɨɬ ɡɚɝɪɹɡɧɟɧɢɹ 
ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ. ɉɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɦɢɧɢɫɬɟɪɫɬɜ, ɜɟɞɨɦɫɬɜ, 
ɨɪɝɚɧɢɡɚɰɢɣ, ɩɪɨɜɨɞɹɳɢɯ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɪɚɡɪɚɛɨɬɤɢ, ɚ ɬɚɤɠɟ 
ɨɫɭɳɟɫɬɜɥɹɸɳɢɯ ɷɤɫɩɟɪɬɢɡɭ ɢ ɫɨɝɥɚɫɨɜɚɧɢɟ ɚɬɦɨɫɮɟɪɨɨɯɪɚɧɧɵɯ ɪɟɲɟɧɢɣ.   
ɉɪɨɝɪɚɦɦɚ «ɈɇȾ-86 Ʉɚɥɶɤɭɥɹɬɨɪ» (ɜɟɪɫɢɹ 1.0) ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ 
ɨɰɟɧɨɱɧɨɝɨ ɪɚɫɱɟɬɚ ɩɨɥɟɣ ɤɨɧɰɟɧɬɪɚɰɢɣ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɟ ɛɟɡ 
ɭɱɟɬɚ ɜɥɢɹɧɢɹ ɡɚɫɬɪɨɣɤɢ (ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɈɇȾ - 86 ɞɥɹ ɬɨɱɟɱɧɵɯ 
ɢɫɬɨɱɧɢɤɨɜ). ȼ ɩɪɨɝɪɚɦɦɟ ɢɫɩɨɥɶɡɨɜɚɧɚ ɛɢɛɥɢɨɬɟɤɚ ɩɨɫɬɪɨɟɧɢɹ ɥɢɧɢɣ 
Demo Controll Dill. ɉɪɨɝɪɚɦɦɚ ɩɨɫɥɟ ɨɛɪɚɛɨɬɤɢ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɢ 
ɩɪɨɜɟɞɟɧɢɹ ɜɫɟɯ ɧɟɨɛɯɨɞɢɦɵɯ ɪɚɫɱɟɬɨɜ, ɮɨɪɦɢɪɭɟɬ ɤɚɪɬɵ ɪɚɫɫɟɹɧɢɹ 
ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ (ɨɬɞɟɥɶɧɨ ɩɨ ɜɟɳɟɫɬɜɚɦ ɢ ɩɨ ɫɭɦɦɢɪɭɸɳɟɦɭ ɞɟɣɫɬɜɢɸ) ɢ 
ɨɬɱɟɬɵ, ɜɤɥɸɱɚɸɳɢɟ ɜ ɫɟɛɹ ɢ ɤɚɪɬɵ ɪɚɫɫɟɹɧɢɹ ɢ ɬɚɛɥɢɰɵ ɡɧɚɱɟɧɢɣ ɩɨ 
ɪɚɫɱɟɬɚɦ ɤɨɧɰɟɧɬɪɚɰɢɣ ɜ ɭɡɥɚɯ ɫɟɬɢ ɩɨ ɪɚɫɱɟɬɧɨɦɭ ɩɪɹɦɨɭɝɨɥɶɧɢɤɭ. 
Ɍɚɛɥɢɰɚ 7.5 – ɋɪɚɜɧɟɧɢɟ ɜɵɛɪɨɫɚ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɫ ɧɨɪɦɚɬɢɜɧɵɦ 
ɡɧɚɱɟɧɢɟɦ 
Ʉɨɞ ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɳɟɫɬɜɚ Gi, ɝ/ɫ Cm, ɦɝ/ɦ3 ɉȾɄ, ɦɝ/ɦ3 
0616 Ʉɫɢɥɨɥ 0,018000 0,007 0,2 
1042 ɋɩɢɪɬ-ɧ-ɛɭɬɢɥɨɜɵɣ 0,01000 0,00053 0,1 
2752 ɍɚɣɬ-ɫɩɢɪɢɬ 0,000300 0.000067 1 
0337 Ɉɤɫɢɞ ɭɝɥɟɪɨɞɚ 0,008000 0,00003 5 
0312 ɍɝɥɟɜɨɞɨɪɨɞ 0,001200 0,00074 0,02 
0304 Ɉɤɫɢɞ ɚɡɨɬɚ 0,002900 0.00056 0,4 
0328 ɍɝɥɟɪɨɞ 0,000093 0.000043 0,15 
0330 Ⱦɢɨɤɫɢɞ ɫɟɪɵ 0,000330 0,00032 0,5 
 
ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɛɵɥɚ ɩɪɨɢɡɜɟɞɟɧɚ ɩɪɨɜɟɪɤɚ 
ɫɨɨɬɜɟɬɫɬɜɢɹ ɢɫɩɨɥɶɡɭɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɬɪɟɛɨɜɚɧɢɹɦ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ 
ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɭɫɬɪɨɣɫɬɜɟ ɜɟɧɬɢɥɢɪɭɟɦɨɝɨ ɮɚɫɚɞɚ. ɋɨɝɥɚɫɧɨ 
ɩɪɨɜɟɞɟɧɧɵɦ ɪɚɫɱɟɬɚɦ ɤɨɥɢɱɟɫɬɜɨ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɧɟ ɩɪɟɜɵɲɚɟɬ 
ɞɨɩɭɫɬɢɦɵɯ ɉȾɄ ɩɪɢ: ɪɚɛɨɬɟ ɝɪɭɡɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ ɢ ɥɚɤɨɤɪɚɫɨɱɧɵɯ 
ɪɚɛɨɬɚɯ. 
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ɁȺɄɅɘЧȿɇɂȿ 
 
ȼ ɞɚɧɧɨɣ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɟ ɩɪɟɞɥɨɠɟɧɨ ɪɟɲɟɧɢɟ ɜ ɫɮɟɪɟ 
ɬɟɩɥɨɫɛɟɪɟɠɟɧɢɣ ɢɧɞɜɢɞɭɚɥɶɧɨɝɨ ɠɢɥɨɝɨ ɞɨɦɚ ɜ Ɋɏ. ɂɫɯɨɞɹ ɢɡ ɫɞɟɥɚɧɧɵɯ 
ɬɟɪɦɨɝɪɚɦɦ ɛɵɥɢ ɫɞɟɥɚɧɵ ɪɟɲɟɧɢɹ ɩɨ ɭɫɬɪɚɧɟɧɢɸ ɬɟɩɥɨɩɨɬɟɪɶ. 
Ɉɛɴɟɤɬ  ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɢɧɞɢɜɢɞɭɚɥɶɧɵɣ ɠɢɥɨɣ ɞɨɦ ɪɚɡɦɟɪɚɦɢ ɜ 
ɩɥɚɧɟ 18,35×22,35 ɦ ɫ ɛɟɫɤɚɪɤɚɫɧɨɣ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɫɢɫɬɟɦɨɣ. ȼ 
ɤɨɧɫɬɪɭɤɬɢɜɧɨɦ ɪɚɡɞɟɥɟ ɜɵɩɨɥɧɟɧ ɪɚɫɱɟɬ ɷɥɟɦɟɧɬɨɜ ɫɤɚɬɧɨɣ ɤɪɨɜɥɢ.  
Ȼɵɥ ɪɚɫɫɱɢɬɚɧ ɥɟɧɬɨɱɧɵɣ, ɭɠɟ ɫɭɳɟɫɬɜɭɸɳɢɣ ɮɭɧɞɚɦɟɧɬ. Ɋɚɫɱɟɬ 
ɛɵɥ ɩɪɨɜɟɞɟɧ ɜ ɤɚɱɟɫɬɜɟ ɚɧɚɥɢɡɚ ɫɭɳɟɫɬɜɭɸɲɟɝɨ ɮɭɧɞɚɦɟɧɬɚ. ȼ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɱɚɫɬɢ ɪɚɡɪɚɛɨɬɚɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ ɧɚ ɭɫɬɪɨɣɫɬɜɨ 
ɜɟɧɬɢɥɢɪɭɟɦɨɝɨ ɮɚɫɚɞɚ. 
ȼ ɷɤɨɧɨɦɢɱɟɫɤɨɦ ɪɚɡɞɟɥɟ ɛɵɥɚ ɫɨɫɬɚɜɥɟɧɚ ɥɨɤɚɥɶɧɚɹ ɫɦɟɬɚ ɧɚ 
ɪɟɦɨɧɬɧɨ-ɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ ɡɞɚɧɢɹ, ɫɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɩɨ ɤɨɬɨɪɨɣ 
ɫɨɫɬɚɜɢɥɚ ɩɨɪɹɞɤɚ 2 ɦɥɧ. 698 ɬɵɫ.ɪɭɛ. 
ȼ ɪɚɡɞɟɥɟ ɨɯɪɚɧɚ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɨɩɪɟɞɟɥɟɧɵ 
ɬɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɧɨɬɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɜ 
ɩɟɪɢɨɞ ɦɨɞɟɪɧɢɡɚɰɢɢ ɞɚɧɧɨɝɨ ɨɛɴɟɤɬɚ. 
ȼ ɪɚɡɞɟɥɟ ɈȼɈɋ ɜɵɩɨɥɧɟɧ ɪɚɫɱɟɬ ɢ ɩɪɨɜɟɞɟɧɵ ɩɪɨɜɟɪɤɢ ɞɨɩɭɫɬɢɦɵɯ 
ɜɪɟɞɧɵɯ ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɭ ɨɬ, ɥɚɤɨɤɪɚɫɨɱɧɵɯ ɪɚɛɨɬ, ɚ ɬɚɤ ɠɟ ɨɬ 
ɚɜɬɨɦɨɛɢɥɟɣ. 
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ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕɏ ɂɋɌɈɑɇɂɄɈȼ 
 
1. ȽɈɋɌ 27751-2014 ɇɚɞɟɠɧɨɫɬɶ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢ 
ɨɫɧɨɜɚɧɢɣ. Ɉɫɧɨɜɧɵɟ ɩɨɥɨɠɟɧɢɹ. [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://docs.cntd.ru/document/1200115736  
2. Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ "Ɍɟɯɧɢɱɟɫɤɢɣ ɪɟɝɥɚɦɟɧɬ ɨ ɬɪɟɛɨɜɚɧɢɹɯ 
ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ" ɨɬ 22.07.2008 N 123-ɎɁ. [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] – 
Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.consultant.ru/document/cons_doc_LAW_78699/ 
3. ȽɈɋɌ 27751-2014 [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
https://files.stroyinf.ru/Index/58/58469.htm 
4. ɋɉ 131.13330.2012 ɋɬɪɨɢɬɟɥɶɧɚɹ ɤɥɢɦɚɬɨɥɨɝɢɹ. 
Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 23-01-99*. [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] – 
Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://docs.cntd.ru/document/1200095546  
5. ɋɉ 14.13330.2018 ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɜ ɫɟɣɫɦɢɱɟɫɤɢɯ ɪɚɣɨɧɚɯ. 
Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ II-7-81*. [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] – 
Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://docs.cntd.ru/document/550565571  
6. ɉɪɟɞɨɬɜɪɚɳɟɧɢɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɨɠɚɪɚ. ɆȾɋ 21-1.98 
(ɩɨɫɨɛɢɟ ɤ ɋɇɢɉ 21-01-97 "ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ"). 
[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] – Ɋɟɠɢɦ ɞɨɫɬɩɚ: https://base.garant.ru/6179606/ 
7. ɋɉ 50.13330.2012 Ɍɟɩɥɨɜɚɹ ɡɚɳɢɬɚ ɡɞɚɧɢɣ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ 
ɪɟɞɚɤɰɢɹ ɋɇɢɉ 23-02-2003. [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://docs.cntd.ru/document/1200095525 
8. ɋɉ 23-101-2004 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɬɟɩɥɨɜɨɣ ɡɚɳɢɬɵ ɡɞɚɧɢɣ. – 
ȼɜɟɞ. 23.04.2004. – Ɇɨɫɤɜɚ: "ɐɇɂɂɩɪɨɦɡɞɚɧɢɣ" ɢ ɎȽɍɉ ɐɇɋ, 2004. – 145 
ɫ. 
9.  «Ƚɪɚɞɨɫɬɪɨɢɬɟɥɶɧɵɣ ɤɨɞɟɤɫ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ» ɨɬ 
29.12.2004 N 190-ɎɁ (ɪɟɞ. ɨɬ 25.12.2018) [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] – Ɋɟɠɢɦ 
ɞɨɫɬɭɩɚ: http://www.consultant.ru/document/cons_doc_LAW_51040/ 
10. ɋɉ 9.13130.2009 Ɍɟɯɧɢɤɚ ɩɨɠɚɪɧɚɹ. Ɉɝɧɟɬɭɲɢɬɟɥɢ. Ɍɪɟɛɨɜɚɧɢɹ 
ɤ ɷɤɫɩɥɭɚɬɚɰɢɢ. [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://docs.cntd.ru/document/1200071152 
11.    ɋɉ 20.13330.2011 ɇɚɝɪɭɡɤɢ ɢ ɜɨɡɞɟɣɫɬɜɢɹ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ 
ɪɟɞɚɤɰɢɹ ɋɇɢɉ 2.01.07-85* / Ɉɮɢɰɢɚɥɶɧɨɟ ɢɡɞɚɧɢɟ Ɇ.: Ɇɢɧɪɟɝɢɨɧ Ɋɨɫɫɢɢ, 
2011 ɝɨɞ. [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://docs.cntd.ru/document/1200084848 
12. ɋɉ 17.13330.2011 Ʉɪɨɜɥɢ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 
II- 26-76 / Ɉɮɢɰɢɚɥɶɧɨɟ ɢɡɞɚɧɢɟ Ɇ.: Ɇɢɧɪɟɝɢɨɧ Ɋɨɫɫɢɢ, 2011ɝɨɞ 
[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://docs.cntd.ru/document/1200084095 
13. ɋɉ 50.13330.2012 Ɍɟɩɥɨɜɚɹ ɡɚɳɢɬɚ ɡɞɚɧɢɣ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ 
ɪɟɞɚɤɰɢɹ ɋɇɢɉ 23-02-2003*/ Ɉɮɢɰɢɚɥɶɧɨɟ ɢɡɞɚɧɢɟ Ɇ.: Ɇɢɧɪɟɝɢɨɧ Ɋɨɫɫɢɢ, 
2012 ɝɨɞ. [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://docs.cntd.ru/document/1200095525 
14. ɒɢɲɤɢɧ ȼ.ȿ. ɉɪɢɦɟɪɵ ɪɚɫɱɟɬɚ ɤɨɧɫɬɪɭɤɰɢɣ ɢɡ ɞɟɪɟɜɚ ɢ 
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ɩɥɚɫɬɦɚɫɫ / Ɇ.: ɋɬɪɨɣɢɡɞɚɬ, 1974 ɝɨɞ. [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] – Ɋɟɠɢɦ 
ɞɨɫɬɭɩɚ:https://glavfundament.ru/upload/iblock/239/shishkin-v.e.-primery-
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15. ɋɉ 64.13330.2017 Ⱦɟɪɟɜɹɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ 
ɪɟɞɚɤɰɢɹ ɋɇɢɉ II-25-80/ Ɉɮɢɰɢɚɥɶɧɨɟ ɢɡɞɚɧɢɟ Ɇ.: ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 2017 
ɝɨɞ. [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://docs.cntd.ru/document/456082589 
16. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɨɪɝɚɧɢɡɚɰɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɛɴɟɤɬɚ: Ɇɟɬɨɞ. 
ɭɤɚɡ. / ɋɨɫɬ. ɂ.ȼ. ɒɚɪɚɩɨɜɚ, ɉ.ȼ. Ɇɨɧɚɫɬɵɪɟɜ, - Ɍɚɦɛɨɜ: Ɍɚɦɛ. ɝɨɫ. ɬɟɯɧ. 
ɭɧ-ɬ, 1999. – 43 ɫ. 
17. ɉɢɫɶɦɨ Ɇɢɧɫɬɪɨɹ Ɋɨɫɫɢɢ ɨɬ 22.01.201 9N 1408-Ʌɋ/09 
[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://docs.cntd.ru/document/5523 
78355 
18. ɆȾɋ 81-33.2004 «Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ 
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ɜɟɥɢɱɢɧɵ ɫɦɟɬɧɨɣ ɩɪɢɛɵɥɢ  ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ» [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] – 
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[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://smet4ik.ru/mds-81-25-2001-
metodicheskie-ukazaniya-po-opredeleniyu-velichiny-smetnoj-pribyli-v-
stroitelstve/  
21. ɋɇɢɉ 12-03-2001. Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. ɑ. 1. 
Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ. [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ:  
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22. ɋɇɢɉ 12-04-2002. Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. ɑ. 2. 
ɋɬɪɨɢɬɟɥɶɧɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ. [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ:   
https://dokipedia.ru/document/1724181  
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[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ:   
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24. ɋɉ 12-135-2003 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. Ɉɬɪɚɫɥɟɜɵɟ 
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[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ:   https://files.stroyinf.ru/Index2/1/ 
4294845/4294845340.htm 
26. Ɇɟɬɨɞɢɤɚ ɩɪɨɜɟɞɟɧɢɹ ɢɧɜɟɧɬɚɪɢɡɚɰɢɢ ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ 
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ɭɞɟɥɶɧɵɯ ɜɵɞɟɥɟɧɢɣ). [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ:   
https://docplan.ru/Index2/1/4293851/4293851695.htm  
28. ȽɈɋɌ Ɋ 56162-2014 ȼɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ 
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[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ:   http://docs.cntd.ru/document/ 
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ɫɨɨɪɭɠɟɧɢɣ.Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 2.02.01-83* (ɫ ɂɡɦɟɧɟɧɢɟɦ 
N1)» [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] – Ɋɟɠɢɦ 
ɞɨɫɬɭɩɚ:http://docs.cntd.ru/document/456054206 
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Стадия Лист Листов
Кол.уч.Изм.  Подп.Лист №Док. Дата
#Наименование Проекта
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Лист 1
AP3#СтадияПроекта
#Пр№-
1
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3
4
5
1
2
3
4
5
Å
Ä
Ã
Â
Á
À
1 2 3 4 5
3 455 180 1 535 180 6 820 180 5 820
5 170 2 
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0
5 0
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18
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2 1
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3 956 180 2 684
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00
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00
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00
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76
180 2 500 139 2 531 180 2 248 2 500 3 500 3 500 1 253
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2
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ÎÊ
-2
ÎÊ-3
ÎÊ
-2
ÎÊ-1 ÎÊ-1
1
2 1
1
2
2
3
ÂÐ-1
11,84 m2
31,28 m2 34,34 m217,40 m2
10,73 m2
7,60 m2
12,60 m2
46,44 m2
67,19 m2
Å
Ä
Ã
Â
Á
À
1 2 3 4 5
1
1
2 2
1 869 3 481 7 000 6 000
18 350
2 4
70
1 1
00
7 0
55
2 7
25
9 0
00
22
 35
0
8 535
3 8
30
18
0
3 0
7010
11
12
ÎÊ-1
ÎÊ
-2
ÎÊ
-2
2
26,20 m2
32,69 m210,20 m2
Å
À
1 5
22
 35
0
18 350
24˚
24˚
24˚24˚
20˚
24˚
20˚
À Á Â Ã Ä
2 470 1 205 6 950 2 725
13 350
-1,000
0,000
2,100 2,1002,960
3,200
6,220
6,460
-4,500
8,500
0,000
4,100
2,400
0,900
Óð.ç.
Óð.÷.ï.
1 2 3 4 5
1 925 3 425 7 000 6 000
18 350
-1,000
0,000
-4,500
8,000
6,460
3,200
4,000
2,960
6,220
1,400
2,300
4,100
5,600
0,900
-0,700
1
2
Óð.ç.
Óð.÷.ï.
2,400
3Ôàíåðà (9ìì)ÃèäðîèçîëÿöèÿËàãè ïåðåêðûòèÿ (200x50ìì)
Óòåïëèòåëü (150ìì)
Ïàðîèçîëÿöèÿ
×åðíîâàÿ äîñêà (20x100ìì)
650 650
-0,450
Ôàíåðà (9ìì)
Ãèäðîèçîëÿöèÿ
Ëàãè ïåðåêðûòèÿ (200õ50ìì)
Óòåïëèòåëü (150ìì)
Ïàðîèçîëÿöèÿ
×åðíîâàÿ äîñêà (20õ100ìì)
-1,000
0,000
1 2
Îöèíêîâàííûé îòëèâ
Ðóëîííàÿ ãèäðîèçîëÿöèÿ
Àíòèñåïòèðîâàííûé áðóñ
Îïîðíàÿ áàëêà
Ñòåíà öîêîëüíîãî ýòàæà
Îòìîñòêà
Ëàãà
Ïîëîâàÿ äîñêà
3,200
Òåòèâà
Ñòóïåíü
Ïîë 2-ãî ýòàæà
Ïëàí ïåðâîãî ýòàæà Ïëàí âòîðîãî ýòàæà
Ðàçðåç 2-2 Ðàçðåç 1-1
Ïëàí êðîâëè
Ïîç. Îáîçíà÷åíèå Íàèìåíîâàíèå Êîëè÷åñòâî Ðàçìåð, ìì Ïðèìå÷àíèå
1
Ìàññà
åä.,êã.
ÃÎÑÒ 30970-2002 3 900•2100
2 4 900•2100
3 1 1500•2400
Äâåðíûå áëîêè
ÎÊ-1 ÃÎÑÒ 30674-99 ÎÊ-1 4 2500•1500
ÎÊ-2 5 1500•1500
ÎÊ-3 ÎÊ-3 2 1000•1500
Îêîííûå áëîêè
ÂÐ-1 Èíäèâèäóàëüíî - 6 3500•2100 -
Âîðîòà
ÃÎÑÒ 30970-2002
ÃÎÑÒ 30970-2002
ÃÎÑÒ 30674-99
ÃÎÑÒ 30674-99
ÎÊ-2
Âõîäíàÿ
Ìåæêîìíàòíàÿ
Ñïåöèôèêàöèÿ ïðîåìîâ Ýêñïëèêàöèÿ ïîìåùåíèé
1
2
3
¹
ïîìåù
åíèÿ
Íàèìåíîâàíèå Ïëîùàäü,ì2
Êàò.
ïîìå
ùåí
èÿ
Òàìáóð
Êîðèäîð
Ãîñòèíàÿ
Ñïàëüíàÿ ¹1
Êóõíÿ
Òóàëåò
Âàííàÿ
Ãàðàæ
Ïîäñîáíîå ïîìåùåíèå
Ñïàëüíàÿ ¹2
Ñïàëüíàÿ ¹3
Áàëêîí
1
2
3
4
5
6
7
8
9
10
11
12
11,84
31,28
34,34
17,40
10,73
7,60
12,60
46,44
67,19
26,20
32,69
10,20
1
2
3
ÁÐ 08.03.01
ÕÒÈ - ôèëèàë ÑÔÓ
êàô. "Ñòðîèòåëüñòâî"
Îïòèìèçàöèÿ òåïëîñáåðåãàþùèõ
ðåøåíèé íà ïðèìåðå èíäèâèäóàëüíûõ
æèëûõ äîìîâ â ÐÕ
Ïëàí 1-ãî ýòàæà, Ïëàí 2-ãî ýòàæà, Ïëàí êðîâëè,
Ðàçðåç 1-1, Ðàçðåç 2-2, Óçåë 1, Óçåë 2, Óçåë 3,
Ýêñïëèêàöèÿ ïîìåùåíèé, Ýêñïèêàöèÿ ïðîåìîâ
Ðàçðàáîòàë
Êîíñóëüòàíò
Ðóêîâîäèòåëü
Í. êîíòðîëü
Çàâ. êàôåäðîé
Èáå Å.Å.
×î÷óìàêîâ À.Â.
Ïîðòíÿãèí Ä.Ã.
Øèáàåâà Ã.Í.
Øèáàåâà Ã.Í.
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Стадия Лист Листов
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#Наименование Проекта
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Лист 2
AP4#СтадияПроекта
#Пр№-
-1,000
0,000
4,100
5,600
8,500
1,400
1 5
1
2
-1,000
-0,700
0,000
0,900
2,400
4,030 4,100
5.600
8,500
Å À
8
4
6
10
Ôàñàä 1-5 Ôàñàä À-Å
Òåðìîãðàììà ¹1
Òåðìîãðàììà ¹2
Òåðìîãðàììà ¹3
Òåðìîãðàììà ¹4
Òåðìîãðàììà ¹6
Òåðìîãðàììà ¹5
Òåðìîãðàììà ¹7
Òåðìîãðàììà ¹8
Òåðìîãðàììà ¹9
Òåðìîãðàììà ¹10
Ïðîäóâàíèå õîëîäíîãî âîçäóõà ÷åðåç ãàðàæíûå
âîðîòà
Ðàçíèöà â òåìïåðàòóðàõ ìåæäó êðîâëåé ðÿäîì ñ
äûìîõîäîì è ñàìèì äûìîõîäîì
Èíòåíñèâíûå òåïëîïîòåðè ÷åðåç ñòåíó ôóíäàìåíòà
Òåïëîïîòåðè ÷åðåç êðîâëþ (âèä ñíàðóæè) Òåïëîïòåðè ÷åðåç ñòûêè ìåæäó áðåâíàìè
Âèäèìûå ó÷àñòêè ñ ïîíèæåííûìè òåìïåðàòóðàìè ñíèçó âõîäíîé
äâåðè
Òåïëîïîòåðè ÷åðåç êðîâëþ (âèä èçíóòðè)
Òåïëîïîòåðè ÷åðåç ïëàñòèêîâûå îêíà (âèä ñíàðóæè)
Òåïëîïîòåðè ÷åðåç ïëàñòèêîâûå îêíà (âèä èçíóòðè)
Óãîë ñòåíû öîêîëüíîãî ýòàæà, ñ îòðèöàòåëüíîé
òåìïåðàòóðîé
ÁÐ 08.03.01
ÕÒÈ - ôèëèàë ÑÔÓ
êàô. "Ñòðîèòåëüñòâî"
Îïòèìèçàöèÿ òåïëîñáåðåãàþùèõ
ðåøåíèé íà ïðèìåðå èíäèâèäóàëüíûõ
æèëûõ äîìîâ â ÐÕ
Ôàñàä 1-5, Ôàñàä À-Å, Òåðìîãðàììà ¹1,Òåðìîãðàììà ¹
2,Òåðìîãðàììà ¹2,Òåðìîãðàììà ¹3,Òåðìîãðàììà ¹4,Òåðìîãðàììà
¹5,Òåðìîãðàììà ¹6,Òåðìîãðàììà ¹7,Òåðìîãðàììà ¹
8,Òåðìîãðàììà ¹9,Òåðìîãðàììà ¹10
Ðàçðàáîòàë
Êîíñóëüòàíò
Ðóêîâîäèòåëü
Í. êîíòðîëü
Çàâ. êàôåäðîé
Èáå Å.Å.
×î÷óìàêîâ À.Â.
Ïîðòíÿãèí Ä.Ã.
Øèáàåâà Ã.Í.
Øèáàåâà Ã.Í.
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Лист
AP6#СтадияПроекта
#Пр№-
Øòóêàòóðêà
Íàðóæíàÿ ñòåíà
Øòóêàòóðêà
Íàðóæíàÿ ñòåíà
Êðîíøòåéí
Íàïðàâëÿþùàÿ
Óòåïëèòåëü
(ìèíâàòà)
Îáëèöîâî÷íûé ñëîé
Ñàìîðåç
Âåòðîâëàãîçàùèòíàÿ
ìåìáðàíà
Âîçäóøíàÿ
ïðîñëîéêà
Ïàðîèçîëÿöèÿ
Îêîííûé áëîê
Îöèíêîâàííûé
ñëèâ
Óòåïëèòåëü
Íàïðàâëÿþùàÿ
Âîçäóøíàÿ
ïðîñëîéêà
Îáëèöîâî÷íûé
ñëîé
Êðîíøòåéí
Ïîäîêîííèê
Íàðóæíàÿ ñòåíà
Ïàðîèçîëÿöèÿ
Âåòðîâëàãîçàùèòíàÿ
ìåìáðàíà
Îêîííûé áëîê
Îöèêíîâàííûé
ñëèâ
Íàðóæíàÿ ñòåíà
Ïîäîêîííèê
3,200
3,450
Ôàíåðà (9ìì)
Ãèäðîèçîëÿöèÿ
Ëàãè ïåðåêðûòèÿ (200x50ìì)
Óòåïëèòåëü (150ìì)
Ïàðîèçîëÿöèÿ
×åðíîâàÿ äîñêà (20x100ìì)
Îêîííûé áëîê
Ñòðîïèëüíàÿ íîãà
Êðîâëÿ
Ïîëîâàÿ äîñêà
Ëàãà
Îáðåøåòêà
3,200
3,450
Ôàíåðà (9ìì)
Ãèäðîèçîëÿöèÿ
Ëàãè ïåðåêðûòèÿ (200x50ìì)
Óòåïëèòåëü (150ìì)
Ïàðîèçîëÿöèÿ
×åðíîâàÿ äîñêà (20x100ìì)
Îêîííûé áëîê
Ñòðîïèëüíàÿ íîãà
Êðîâëÿ
Ïîëîâàÿ äîñêà
Ëàãà×åðíîâàÿ äîñêà
Ïàðîèçîëÿöèÿ
Ãèäðîèçîëÿöèÿ
Óòåïëèòåëü
Îáðåøåòêà
6,220
Ìàóýðëàò
Ñòðîïèëüíàÿ íîãà
Íàðóæíàÿ ñòåíà
Êîáûëêà Áðóñ 150õ200
Îáðåøåòêà
Êðîâëÿ
Îáëèöîâêà ïîòîëêà
Äîñêà 200õ20
×åðåïíîé áðóñîê
50õ50
6,220
Ñòðîïèëüíàÿ íîãà
Íàðóæíàÿ ñòåíà
Êîáûëêà
Êðîíøòåéí
Íàïðàâëÿþùàÿ
Óòåïëèòåëü
(ìèíâàòà)
Îáëèöîâî÷íûé ñëîé
Ñàìîðåç
Âåòðîâëàãîçàùèòíàÿ
ìåìáðàíà
Âîçäóøíàÿ
ïðîñëîéêà
Ïàðîèçîëÿöèÿ
×åðåïíîé áðóñîê
50õ50
Îáëèöîâêà ïîòîëêàÁðóñ 150õ200
Ïàðîèçîëÿöèÿ
Óòåïëèòåëü
Ãèäðîèçîëÿöèÿ
×åðíîâàÿ äîñêà
Äîñêà 200õ20Ïîäøèâêà êîðíèçà-äîñêà
Îáðåøåòêà
Êðîâëÿ
ÁÐ 08.03.01
ÕÒÈ - ôèëèàë ÑÔÓ
êàô. "Ñòðîèòåëüñòâî"Óçåë 4, Óçåë 4*, Óçåë 5, Óçåë 5*, Óçåë 6,Óçåë 6*, Óçåë 7, Óçåë 7*
Ðàçðàáîòàë
Êîíñóëüòàíò
Ðóêîâîäèòåëü
Í. êîíòðîëü
Çàâ. êàôåäðîé
Èáå Å.Å.
×î÷óìàêîâ À.Â.
Ïîðòíÿãèí Ä.Ã.
Øèáàåâà Ã.Í.
Øèáàåâà Ã.Í.
3 6
Îïòèìèçàöèÿ òåïëîñáåðåãàþùèõ
ðåøåíèé íà ïðèìåðå èíäèâèäóàëüíûõ
æèëûõ äîìîâ â ÐÕ
4
5
6
7
4*
5*
6*
7*
Òà æå íàðóæíàÿ ñòåíà, íî ñ
ìîäåðíèçàöèåé. Óòåïëåíèå ôàñàäà ñ
èñïîëüçîâàíèåì òåõíîëîãèè
"Âåíòèëèðóåìûé ôàñàä".
Îïèñàíèå óçëîâ
Óçåë 4*:
Óçåë 5*:
Óçåë 6*:
Óçåë 7*:
Òà æå áàëêîííàÿ ÷àñòü, íî ñ
ìîäåðíèçàöèåé. Óòåïëåíèå
áàëêîííîãî ïåðêðûòèÿ, à
òàêæå ñòåíû.
Òîò æå îêîííûé ïðîåì, íî ñ
ìîäåðíèçàöèåé. Óòåïëåíèå ñ
èñïîëüçîâàíèåì òåõíîëîãèè
"Âåíòèëèðóåìîãî ôàñàäà" â îáëàñòè
îêîííûõ áëîêîâ.
Òî æå ÷åðäà÷íîå ïåðåêðûòèå, íî ñ
ìîäåðíèçàöèåé. Óòåïëåíèå ÷åðäà÷íîãî
ïåðåêðûòèÿ.
Óçåë 4:
Íàðóæíàÿ ñòåíà èç áðóñà, áåç êàêîãî-ëèáî
óòåïëèòåëÿ ñíàðóæè.
Óçåë 5:
Îòñóòñòâèå êàêîãî-ëèáî
óòåïëèòåëÿ â áàëêîííîé
÷àñòè çäàíèÿ.
Óçåë 6:
Îêîííûé ïðîåì, áåç êàêîãî-
ëèáî óòåïëåíèÿ.
Óçåë 7:
×åðäà÷íîå ïåðåêðûòèÿ áåç
óòåïëèòåëÿ.
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Стадия Лист Листов
Кол.уч.Изм.  Подп.Лист №Док. Дата
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AP6#СтадияПроекта
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1
À
Á
Â
2 3 4 5
Ä
Ã
Å
9 0
00
2 7
25
6 9
50
1 2
05
2 4
70
18 350
22
 35
0
1 925 3 425 7 000 6 000
22
 35
0
1
1
2
1
1
2
2
3 475 3 475
1
2
3
5
1 125°
7
2
2
ÃÂ
3
44
60
80
60 2
0080100
140100
80
60
300
60
300
60
60
300
60
300
60
300
60
500
20
0
50
25
0
20
0
75
20
0
75
Ëèñòû îíäóëèíà
Ãâîçäè
16 øò
Óãëîâàÿ
ñêîáà 12
7
2
7
180
80100100100120 500
30
60
30
100
100 200
200
75
80 2040 70 440
590
150
40
70
40
60 3
00 6
0
90 90
Â
Ëèñòû îíäóëèíà
Ãâîçäè
8 øò.
Æåëîá
Äåðæàòåëü
Ãèäðïîèçîëÿöèÿ, 2 ñëîÿ
òîëÿ
Ñêðóòêà èç
ïðîâîëîêè, d=6ìì
7
8
48*
9 1
2
50 90 120 90 50
200 200
400
200
50
60 3
00 6
0 60
60
300
60
60
35
50
35
12
0
200
75
20
0
75
ÓïëîòíèòåëüÊîíåêËèñòû îíäóëèíà
3
2 2
2
7 7
2 2
37,5 37,5
75
50 50
50
50
50
150
Ãâîçäè 8
øò
Ãâîçäè 8
øò
Ïðîêëàäêà,
150x75 ìì
5
qð, qí
L1 L2
Разрез (10)
Разрез (14)
Ñïåöèôèêàöèÿ ýëåìåíòîâ ñòðîïèëüíîé êðîâëè
Ïîç. Îáîçíà÷åíèå Íàèìåíîâàíèå Êîë. Âñåãî(ï.ì,ì2)
 1 ÃÎÑÒ 24454-80 Ìàóýðëàò 150x150 ìì, L=6000 ìì 12
2 ÃÎÑÒ 24454-80 Ñòðîïèëà 75x200 ìì, L=4100 ìì 50
3 ÃÎÑÒ 24454-80 Ïðîãîí 150x150 ìì, L=3000 ìì 48
4 ÃÎÑÒ 24454-80 Êîáûëêà 100x50 ìì, L=1690 ìì 50
5 ÃÎÑÒ 24454-80 Ñòîéêà 200x200 ìì, L=2040 ìì 24
6 ÃÎÑÒ 24454-80 Ïîäêîñ 150x75 ìì, L=2350ìì 24
7 ÃÎÑÒ 24454-80 Îáðåøåòêà 60x50 ìì, L=3000 ìì 672
8 ÃÎÑÒ 24454-80 Ñâåñ 150x20 ìì, L=200 ìì 50
8* ÃÎÑÒ 24454-80 Ñâåñ 150x20 ìì, L=120 ìì 50
9 ÃÎÑÒ 24454-80 Ëîáîâàÿ äîñêà 150x20 ìì, ï.ì. 24
10 ÃÎÑÒ 24454-80 Êîíüêîâûé áðóñ 100x50ìì, ï.ì. 24
11 ÃÎÑÒ 24454-80 Çàòÿæêà 150x50ìì, L=5040 ìì 25
12 ÃÎÑÒ 24454-80 Íàêëàäêà 120x25ìì, L=300 ìì 100
Îáùèé
îáúåì, ì3
 43,2
143,5
86,4
23,35
45,12
25,38
645,12
3,4
3,4
12,24
10,8
37,8
8,7
1,62
6,15
3,24
0,42
2,26
0,63
7,26
0,03
0,03
0,11
0,18
2,84
0,09
Äî âûïîëíåíèÿ
ðåìîíòà Ïîñëå âûïîëíåíèÿðåìîíòà
Ïëàí ðàñïîëîæåíèÿ ýëåìåíòîâ ñêàòíîé êðîâëè
1
3
Ðàñ÷åòíàÿ ñõåìà
îáðåøåòêè
24°
L1
Ðàñ÷åòíàÿ ñõåìà ñòðîïèëüíîé íîãè
2
1-1
Ïëàí ðàñïîëîæåíèÿ ýëåìåíòîâ ñòðîïèëüíîé êðîâëè;
Ðàçðåç 1-1; Ñïåöèôèêàöèÿ ýëåìåíòîâ ñòðîïèëüíîé
êðîâëè; Êîíñòðóêòèâíûå óçëû; Ðàñ÷åòíûå ñõåìû
ÁÐ 08.03.01
ÕÒÈ - ôèëèàë ÑÔÓ
êàô. "Ñòðîèòåëüñòâî"
Ðàçðàáîòàë
Êîíñóëüòàíò
Ðóêîâîäèòåëü
Í. êîíòðîëü
Çàâ. êàôåäðîé
Íàãðóçîâà Ë.Ï.
×î÷óìàêîâ À.Â.
Ïîðòíÿãèí Ä.Ã.
Øèáàåâà Ã.Í.
Øèáàåâà Ã.Í.
4 6
Îïòèìèçàöèÿ òåïëîñáåðåãàþùèõ
ðåøåíèé íà ïðèìåðå èíäèâèäóàëüíûõ
æèëûõ äîìîâ â ÐÕ
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#Пр№-
22
 35
0
1 925 3 425 7 000 6 000
18 350
2 4
70
1 2
05
6 9
50
2 7
25
9 0
00
1 2 3 4
À
Á
Â
Ã
Ä
5
Å
2 2
1
2 000
55036
0
1 8
00
- 3,100
1 950 3 350 7 000
0,000
-1,000
- 2,900
3 350 2 650
-1,500
- 0,800
1 2 3 4 5 6
1
900
1 350
1 1
00
2 7
60
- 3,100
0,000
-1,000
1 250 7 050 2 750
Á Â Ã Ä
1 3
00-1,000
0,000
1 000
2 000
1
Öåìåíòíî-ïåñ÷àííûé
ðàñòâîð
Ïîëèñòåðîëáåòîí
Îöèíêîâàííûé
ëèñò
(Ïîâåðõíîñòü çàæåëåçíèòü) 1 3
00
0,000
-1,000
1
Îòìîñòêà
Óòåïëèòåëü(ïåíîïëàñò)
Ùåáåíî÷íàÿ ïîäãîòîâêà 5ñì
Ïåñ÷àíàÿ ïîäãîòîâêà 20ñì 1
 30
0
-1,000
0,000
1 000
1
Îöèíêîâàííûé ëèñò
2 000
55036
0
0,000
-1,000
1 950
1 2
Ôîëüãèðîâàííàÿ
ìèíåðàëüíàÿ âàòà
250
248
250,6
ïëàíèð.
252 Îöèíêîâàííûé ëèñò
Ãåðìåòèê
Ñàìîðåç
Ñòÿæêà ïîä óãëîì 2
Ïëàí ôóíäàìåíòàÐàçðåç 1-1
Ðàçðåç 2-2
Âàðèàíò ñ òåïëûì
ïîäâàëîì ¹1
Âàðèàíò ñ òåïëûì
ïîäâàëîì ¹2
Èñïîëíèòåüíàÿ ñúåìêà
(óçåë 1)
Âàðèàíò ñ õîëîäíûì ïîäâàëîì
Óêàçàíèÿ ïî óñòðîéñòâó
òåïëîçàùèòû
1)Îò÷èñòèòü ïîâåðõíîñòü áåòîíà ôóíäàìåíòà
2)Óëîæèòü ãîðèçîíòàëüíóþ ïîëèìåðíóþ ñåòêó (10õ10ñì), à òàêæå
âûñòàâèòü âåðòèêàëüíóþ ïîëèìåðíóþ ñåòêó (10õ10ñì)
3)Âûñòàâèòü îïàëóáêó
4)Çàëèòü ïîëèñòåðîëáåòîí ñ ïëîòíîñòüþ 300 êã/ì³ (òîëùèíà
óòåïëèòåëÿ=32ñì)
5)Ïîñëå çàòâåðäåíèÿ, ñäåëàòü ñòÿæêó èç ïîëèñòåðîëáåòîíà ïîä óãëîì 2⁰
6)Îøòóêàòóðèòü ïîëó÷åííûé ïîëèñòåðîëáåòîí ïî øòóêàòóðíîé ñåòêå
(10õ10ñì) öåìåíòíî-ïåñ÷àíûì ðàñòâîðîì ñ êðàñèòåëåì
7)Óñòðîèòü ñëèâ, â âèäå îöèíêîâàííîãî ëèñòà: ïðîäåëàòü øòðàáó â
áðåâíå, çàâåñòè îöèíêîâàííûé ëèñò è çàêðåïèòü ñàìîðåçàìè, ïîñëå ÷åãî
çàëèòü øòðàáó ãåðìåòèêîì
8)Ïîâåðõíîñòü îòìîñòêè çàæåëåçíèòü
5 6
Ïëàí ôóíäàìåíòà, Ðàçðåç 1-1, Ðàçðåç 2-2, Âàðèàíò ñ
õîëîäíûì ïîäâàëîì, Âàðèàíò ñ òåïëûì ïîäâàëîì ¹1,
Âàðèàíò ñ òåïëûì ïîäâàëîì ¹2, Èñïîëüíèòåëüíàÿ
ñúåìêà
ÁÐ 08.03.01
ÕÒÈ - ôèëèàë ÑÔÓ
êàô. "Ñòðîèòåëüñòâî"
Îïòèìèçàöèÿ òåïëîñáåðåãàþùèõ
ðåøåíèé íà ïðèìåðå èíäèâèäóàëüíûõ
æèëûõ äîìîâ â ÐÕ
Ðàçðàáîòàë
Êîíñóëüòàíò
Ðóêîâîäèòåëü
Í. êîíòðîëü
Çàâ. êàôåäðîé
Õàëèìîâ Î.Ç.
×î÷óìàêîâ À.Â.
Ïîðòíÿãèí Ä.Ã.
Øèáàåâà Ã.Í.
Øèáàåâà Ã.Í.
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#Пр№-
Ïîäãîòîâêà ïîâåðõíîñòè ñòåí
Ìîíòàæ êðîíøòåéíîâ
Ìîíòàæ óòåïëèòåëÿ
Óêëàäêà âåòðîâëàãîçàùèòíîé ïëåíêè
Ìîíòàæ è êðåïëåíèå íàïðàâëÿþùåé ê êðîíøòåéíó
Óñòàíîâêà ñêîëüçÿùåé ñàëàçêè â ñáîðå
Ìîíòàæ àëþìèíèåâûõ êàñåò
Ìîíòàæ óãëîâûõ ñòûêîâ, ãîðèçîíòàëüíûõ è âåðòèêàëüíûõ îòêîñîâ
1
2
3
4
5
6
7
8
¹ Íàèìåíîâàíèå
Åä.
èçì.
Îáúåì
ðàáîò
Çàòðàòû
òðóäà, ÷åë-÷àñ
Íà
åä.èçì. Îáùèé
Çàòðàòû ìåõà-
íèçìîâ, ìàø.-÷.
Íà
åä.èçì. Îáùèé
Ñîñòàâ
çâåíà
Ïðîäîëæèò
åëüíîñòü,
÷àñ
Ì.4, 3ð - 2÷.
Ì.4, 3ð - 4÷.
Ì.5,4 3ð - 4÷.
Ì.5,4 3ð - 4÷.
Ì.5,4 3ð - 4÷.
Ì.4, 3ð - 3÷.
Ì.5,4 3ð - 4÷.
Ì.5,4 3ð - 4÷.
100 ì2
100 øò.
100 ì2
100 ì2
100 ï.ì.
100 øò.
100 ì2
100 ï.ì.
3,06
8,14
3,06
3,06
1,78
4,1
3,06
0,4
4,49
15,32
74,9
23,97
105,02
36,98
82,85
73,25
14,99
124,71
229,19
73,35
186,94
162,71
253,52
29,3
0,34
7,68
1,12
7,58
4,5
2,78
23,5
1,99
23,19
1,8
4,2 17,22
70,481074,71Èòîãî:
2 4 6 8 10 12 14 16 18 20222426283032343638404244464850525456586062646668707274767880828486889092949698100102104106108110112114116118120
×àñû
8
32
64
18
48
60
69
8
2
8
4
32
4
64
4
18
4
48
4
60
4
69
4
8
122124126130132134136138140142144
Ïðîäîëæèòåëüíîñòü-142÷.
Òåðìîðàçðûâ
Êðîíøòåéí
Ñàìîðåç
Àë. øàéáà
1250
150
60
0
50
50
150
Ýëåìåíòû êðåïëåíèÿ
óòåïëèòåëÿ
Òàðåëü÷àòûé
äåðæàòåëü
Íàèìåíîâàíèå
ýëåìåòíà Íàèìåíîâàíèå ïîêàçàòåëÿ
Äîïóñòèìîå
çíà÷åíèå
Êðîíøòåéí
Îòêëîíåíèå ïî äëèíå:
- äî 100 ìì
- îò 100 äî 250 ìì
Íàðóæíûé ðàçìåð ïî øèðèíå
Íàðóæíûé ðàçìåð ïî âûñîòå
Îòêëîíåíèå ïî äëèíå
Îòêëîíåíèå îò ïðÿìîëèíåéíîñòè
Óãîë ñêðó÷èâàíèÿ ïðîôèëÿ
Îòêëîíåíèå ðàçìåðîâ:
- ïî äëèíå
- øèðèíå
- òîëùèíå
Îòêëîíåíèå îò ïðÿìîëèíåéíîñòè
Íàïðàâëÿþùèå
Îáëèöîâî÷íûå
ýëåìåíòû
±1,0
±1,5
±0,5
±0,5
±1,0
±2,0 (íà 1ì äëèíû)
6° (íà 1ì äëèíû)
±2,0
±2,0
±10%
±1,0
Íàèìåíîâàíèå Ìàðêà,îáîçíà÷åíèå Íàçíà÷åíèå
Òåõíè÷åñêèå
õàðàêòåðèñòèêè
Ðóëåòêà
Øíóð
ðàçìåòî÷íûé
Îòâåñ
ñòðîèòåëüíûé
Óãîëüíèê
ìåòàëëè÷åñêèé
Òåîäîëèò
Íèâåëèð
Ðåéêà äåðåâÿííàÿ
Èíâåíòàðíûå
òðóá÷àòûå ëåñà
Ïåðôîðàòîð,
ýëåêòðîäðåëü
Ãèäðîóðîâåíü
Óðîâåíü
Ëîáçèê
Ëîïàòà
Øóðóïîâåðò
Ïëîñêîãóáöû
ßùèê äëÿ
èíñòðóìåíòîâ
Ïîÿñ
ïðåäîõðàíèòåëüíûé
Ïèëà-íîæîâêà
Ïîäúåìíèê ÒÏ-16-3
ÃÎÑÒ 7502-89,
ÐÇ-20
ÑÒÁ -1111 - 98
ÃÎÑÒ 3749 - 77
2Ò - 5Ê
Í - 10
ÃÎÑÒ 10528 - 76
Èíäèâèäóàëüíîå
èçãîòîâëåíèå
ËÑÏ - 30
"BOSCH"
ÑÒÁ - 1111 - 98
"BOSCH"
"BOSCH"
ÃÎÑÒ 17439 - 79
ÃÎÑÒ 12.4.089 - 86
ÃÎÑÒ 4156 - 93
ÃÎÑÒ 4156 - 93
Ëèíåéíûå èçìåðåíèÿ
Îáîçíà÷åíèå ðàçìåòî÷íîé
ëèíèè íà ñòåíàõ
Ïðîâåøèâàíèå âåðòèêàëüíûõ
ïîâåðõíîñòåé è íàïðàâëÿþùèõ
Âûïîëíåíèå ïðÿìûõ óãëîâ
Ðàçìåòêà ôàñàäà, ïðîâåðêà
âåðòèêàëüíîñòè è ãîðèçîíòàëüíîñòè
ëèíèè ðàçìåòêè
Âûíîñêà îòìåòîê íà öîêîëå
Ïðîâåðêà ðîâíîñòè ïîâåðõíîñòè
Äëÿ ðàáîòû íà âûñîòå
Âûñâåðëèâàíèå îòâåðñòèé â ñòåíå ôàñàäà
Ðàçìåòêà ôàñàäà,
ìîíòàæ ïëèò
Ôèãóðíàÿ ðàñïèëîâêà
Óáîðêà ìóñîðà
Çàêðó÷èâàíèå ñàìîðåçîâ
Ïðîãèá ìåòàëëè÷åñêèõ
ýëåìåíòîâ
Ñòðàõîâêà ïðè ðàáîòå íà âûñîòå
Ðåçêà ïëèò óòåïëèòåëÿ
Äîñòàâêà ãðóçà â ðàáî÷óþ çîíó
Ñêëàäèðîâàíèå èíñòðóìåíòà
Ðàçìåòêà ôàñàäà,
ìîíòàæ ïîäñèñòåìû è ïëèò
Äèàïîçîí
èçìåðåíèé (0-5000ìì)
2ì
570 Âò
-1,000
Å À
Ñòðîèòåëüíûå ëåñà
ËÑÏ-30
Óòåïëèòåëü
3000
20
00
Ôèêñàòîð
Äîùàòûé
íàñòèë
1000
60
0
1250 1250 1250
1250
60
0
60
0
Äåðæàòåëü òàðåëü÷àòûé
(êðåïèò ìåìáðàíó è
íàðóæíûé ñëîé
òåïëîèçîëÿöèè)
Äåðæàòåëü
òàðåëü÷àòûé
Êðîíøòåéíû
50
1250 1250 1250 1250 1250
60
0
60
0
60
0
60
0
60
0
60
0
60
0
60
0
1250
60
0
50
Íàïðàâëÿþùàÿ
Òåðìîðàçðûâ
Àë. øàéáà
Ñàìîðåç
Àë. øàéáà Êðîíøòåéí
Áîëò
Êîìïîçèòíàÿ ïàíåëü
êàñåòíîãî òèïà
Ñàëàçêà
Ñîåäèíèòåëü óãëîâîé
Çàçîð ìåæäó ïàíåëÿìè
Çàêëåïêà âûòÿæíàÿ
Ñàëàçêà
Íàïðàâëÿþùàÿ
Ïîêàçàòåëè
Çàòðàòû òðóäà
Çàòðàòû ìåõàíèçìîâ
Ïðîäîëæèòåëüíîñòü ðàáîò
Êîëè÷åñòâî ðàáî÷èõ
Îáúåì
Ïðîèçâîäèòåëüíîñòü ìàøèí
Âûðàáîòêà
Åä.èçì. Êîë-âî
÷åë-äí
ìàø-äí
äí
÷åë
ì2
ì2
ìàø-äí
ì2
÷åë-äí
1074,71
70,48
6
12
918
13,02
0,85
Êðîíøòåéí Ñàìîðåç
Êðîíøòåéí
Àë. øàéáà
Òåðìîðàçðûâ
Ãðàôèê ïðîèçâîäñòâà ðàáîò
Ïëàí ìîíòàæà âåíòèëèðóåìîãî ôàñàäà
Ëåñà ñòðîèòåëüíûå
ïðèñòàâíûå ËÑÏ-30
Ïåðå÷åíü ìàøèí, ìåõàíèçìîâ, îáîðóäîâàíèÿ, òåõíè÷åñêîé
îñíàñòêè, èíñòðóìåíòà, èíâåíòîðÿ è ïðèñïîñîáëåíèé
Òåõíèêî-ýêîíîìè÷åñêèå
ïîêàçàòåëè
Îòêëîíåíèå ðàçìåðîâ ýëåìåíòîâ
Ñõåìà óñòàíîâêè âåòðî-
âëàãîçàùèòíîé ìåìáðàíû
Ñõåìà óñòàíîâêè óòåïëèòåëÿ
Ñõåìà óñòàíîâêè óòåïëèòåëÿ íà óãëó çäàíèÿ
Ñõåìà óñòàíîâêè êîìïîçèòíûõ
ïàíåëåé
Âåðòèêàëüíûé âèä
Ãîðèçîíòàëüíûé âèä
Êðåïëåíèå êðîíøòåéíà ê
ñòåíå
Ïîðÿäîê ìîíòàæà êîìïîçèòíûõ
ïàíåëåé íà óãëó çäàíèÿ Êîíòðîëü êà÷åñòâà è ïðàâèëà
ïðèåìêè ðàáîò
Êà÷åñòâî èñõîäíûõ ìàòåðèàëîâ è êîìïëåêòóþùèõ èçäåëèé äîëæíî
ãàðàíòèðîâàòüñÿ ïîñòàâùèêîì. Ïàðàìåòðû ïîñòàâëÿåìûõ äåòàëåé äîëæíû áûòü
óêàçàíû â ïàñïîðòàõ è äîëæíû ñîîòâåòñòâîâàòü òðåáîâàíèÿì ïðîåêòà.
Ïðîèçâîäèòåëè ðàáîò äîëæíû ñîáëþäàòü ïðàâèëà õðàíåíèÿ, òðàíñïîðòèðîâêè è
èñïîëüçîâàíèÿ ìàòåðèàëîâ.
Ïðè ïðèåìêå îáëèöîâêè è óòåïëåíèÿ ñòåí äîëæåí îñóùåñòâëÿòüñÿ
ïîýòàïíûé ïðèåìî÷íûé êîíòðîëü êà÷åñòâà, ñëóæáîé êîíòðîëÿ êà÷åñòâà,
âûïîëíåíèÿ êàæäîãî èç êîíñòðóêòèâíûõ ýëåìåíòîâ, ñ çàïèñüþ â æóðíàë ðàáîò è
ñîñòàâëåíèåì àêòîâ íà ñêðûòûå ðàáîòû. Îáÿçàòåëüíîìó ïðîìåæóòî÷íîìó
îñâèäåòåëüñòâîâàíèþ è ïðèåìêå ñ ñîñòàâëåíèåì àêòà íà ñêðûòûå ðàáîòû
ïîäëåæàò ñëåäóþùèå ðàáîòû, êîíñòðóêöèè è êîíñòðóêòèâíûå ýëåìåíòû:
- ïîäãîòîâëåííûå ïîâåðõíîñòè ñòåí ïîäëåæàùèõ îáëèöîâêå;
- íåñóùèé êàðêàñ;
- óòåïëÿþùèé ñëîé è êðåïåæíûå ýëåìåíòû;
- îáëèöîâêà àëþìèíèåâûìè êîìïîçèòíûìè ïàíåëÿìè.
Ñîñòàâ áðèãàäû
-Ìîíòàæíèê 5 ðàçðÿäà - 2 ÷åë. (Ì1,2)
-Ìîíòàæíèê 4 ðàçðÿäà - 5 ÷åë. (Ì3,4,5,6,7)
-Ìîíòàæíèê 3 ðàçðÿäà - 5 ÷åë. (Ì8,9,10,11,12)
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